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DEDICATION 


This book is lovingly dedicated to my wife Beryl in grateful recognition of 
her forbearance and understanding whilst | was writing it. 


EDITOR'S NOTE 


This book is an international guide to vitamins and minerals. While spellings 
and terminology are chiefly British, the content applies equally to British, 
American, Australian and Canadian readers. 


NOTE TO READER 


Before following the self-help advice given in this book readers are earnestly 
urged to give careful consideration to the nature of their particular health 
Problem. and to consult a competent physician if in any doubt. This book 
should not be regarded as a substitute for professional medical treatment, 
and whilst every care is taken to ensure the accuracy of the content. the 
author and the publishers cannot accept legal responsibility for any problem 
arising out of the experimentation with the methods described. 


FOREWORD 


|have known and respected for more than twelve years Dr Leonard Mervyn 
and his scientific judgement. His basic research on vitamin B ,; is well known 
to me, and | turned to the Complete Guide to Vitamins and Minerals hoping for 
a breath of fresh air in a subject area full of misleading overstatements and 
simplifications. 

The reader will not be disappointed. We have here a clear, factually 
expressed encyclopaedia containing as much general information as the state 
Of the art permits. Nutrition today has to be looked upon as a dynamic science 
where knowledge is changing constantly, and where even the choices we 
Make as to what is or is not a sensible diet have to undergo modifications 
as science broadens its frontiers. ‘ ; 

The book defines clearly those who may be at risk from vitamin or mineral 
deficiency but does not suggest rashly fortifying the diet with those 
Megadoses which are more properly prescribed by nutritionally-qualified 
Practitioners, Me mn 

Len Mervyn's writings, like himself, are balanced and authoritative, and | 
feel delighted and honoured to write this short foreword. The fact that Ihave 
Not so commended any other book on this subject speaks for itself. | 
commend it to all readers with the one proviso that, in a constantly changing 
Science as is nutrition, you will need to update yourself every two or three 
years in order to make valid judgements. 

tis only in this century that vitamins were identified and the importance 
Of minerals understood. The developing story is now that of the trace 
elements, the micro-nutrients, Len Mervyn has told us much conceming these 
— truly a comprehensive source of reference. 


MAuRICE HANSSEN 


INTRODUCTION 


Whilst Nature, in her wisdom, saw fit to supply all our needs of vitamins 
and minerals, those micronutrients essential for health and indeed for life 
itself, in our daily diets, it is mankind with his arrogant attitude towards 
how food should be grown and treated who has in many cases demeaned 
what Nature has provided. Plants (and they include microorganisms) the 
ultimate source of all foodstuffs, are sprayed with toxic chemicals; animals 
destined for slaughter are injected with potent hormones and antibiotics; 
Naturally-grown food is refined, processed and generally emasculated 
before being presented to the consumer as a pale shadow of its former 
Self. Little wonder then that the more open-minded amongst our doctors 
and nutritionists are beginning to question what happens to the nutritive 
value of our food when it eventually ends up on the plate. Vitamins 
Particularly are adversely affected by modern treatment of foodstuffs 

‘ause we should never forget that these substances are delicate, discrete, 
unstable chemical entities that will not stand up to many processing 
methods. Hence whilst this book tells of the food sources of our vitamins 
it also warns of how these nutrients are lost or destroyed in cooking 
Processes and refining. Minerals too are not exempt from losses in the 
transition of food from the field to the mouth and up-to-date information 
On these essential nutrients is also found here. 

All that we know about vitamins and minerals is summarised here in this 
dictionary in a form presented for easy reference. What vitamins and 
Minerals do, where they are found, what happens when we do not have 
Sufficient, what are the effects of too much and what can they do to maintain 
°F improve our general health are all explained here. 

One of the more controversial subjects today is the role of 
Supplementation with vitamins and minerals. Do we need supplements 
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the vitamins appear to act as therapeutic agents. This approach represents 
the most controversial use of vitamins and argument still rages on the 
efficacy of such treatment. Amongst current uses are vitamin E in heart 
and blood circulatory disease: vitamin C in respiratory infections and cancer: 
pantothenic acid in rheumatoid arthritis and vitamin A and zinc in the 
treatment of various skin complaints. Whilst naturopathic practitioners 
continue to claim beneficial effects of use of vitamins alone, an increasing 
number of medical practitioners are successfully using high potency vitamin 
therapies to complement the medicinal drugs deemed essential in some 
clinical conditions. : 

There the matter rests at present but the fact remains that therapies 
Suggested in this book have had a measure of success in the hands of some 
Practitioners and the beneficial results have been reported in medical and 
Scientific journals. They can be undertaken in the knowledge that they are 
safe but in cases where they best complement medical drug treatment, 
this is mentioned. The benefits of vitamin therapy are usually experienced 
by the person undergoing it. Who better to judge the efficacy of such 
treatment? § mo 

Mineral supplementation has no counterparts to.those of vitamins. 
Minerals are needed only if they are deficient in the body and once that 
deficiency has been overcome there is little point in taking more. Poor diets 
and some clinical conditions are the main causes of mineral deficiencies 
and supplementation is often the only answer. There appears to be no 
justification for massive doses of minerals comparable to their equivalent 
in vitamin therapy and indeed such doses may even be harmful. 
Nevertheless, evidence is growing that despite the stability of minerals, 
their poor absorption and their removal and immobilization during food 
Processing methods contribute to their chances of deficiency in many 
individuals. 

This dictionary has been written to supply information on vitamins and 
minerals in a concise though comprehensive manner. This is the first time 
that a popular dictionary has been written supplying data on both types 
Of essential micronutrients, vitamins and minerals. Information on each 
Micronutrient is presented in a manner that allows the salient points about 
itto be easily and quickly seen. Whilst the therapeutic uses of the vitamins 
and minerals are summed up succinctly, more information is available under 
the appropriate condition heading. The contributions of various foodstuffs 
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syMBOL 
VITAMINS MINERALS 
(Minimum Dally Needs) (Minimum Daily Needs) Ca 
" ; Calcium 1000m¢ Me 
Carotene T50ug (2 5001u) Magnesium 400me 5 
> 1Oug (4001u) Phosphorus 1000mg Fe 
: 30m, Iron 18mg Cu 
B, 15mg Scie 2meg et 
Tmg Zinc | as Mn 
Sotinic acig '9.0me anganese mm) Mo 
Pantothenic oo 500p8 Cr 
a '0.0mg Chromium 200pg Se 
By, ae 8 Selenium wins S 
Folic acig 400u Sulphur 800 
ee 20 ug MINERALS 
Ong (Desirable Daily Intakes) ne 
Sodium 1200mg K 
Potassium 3000mg cl 
Chloride 1800mg 
Nn all Chart B 


ic acid. 
id: B, is used for pantothenic 


A 


A, fat-soluble vitamin. Known alsoas retinol, axerophthol., biosterol, anti- 
infective vitamin. Present in supplements and used in food fortification as 
retinyl palmitate and retinyl acetate. First isolated in 1913 by two groups 
of American workers. 

One microgram retinol = 3.3 international units (1.U.) 


Found only in foods of animal origin but its active precursor beta-carotene 
is present in fruits and vegetables. 


Best Food Sources 
(ug per 100g) 


Functions 


Sight 
Halibut liver oil Skin 
Liver Mucous membranes 
Margarine Anti-infective 
Butter Protein synthesis 
Cheese Bones 
Eggs Anti-anaemia 
Growth 


Stored in liver and kidneys. 
| Stability in foods — see Losses in Food Processing. 


Absorption — enhanced by fats and oils 
— reduced by liquid paraffin 
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Se€parat t 7 t see 
ily intakes — should be a least 50ug (25001U) but s' 
€ entry. 


Supplementary daily intake — should Not exceed 2250yg (7 5001U). 


Deficiency Symptoms 
Spinal infections 


Deficiency Results in: 


Night blindness (unable 

to see in the dark) 
Xerophthalmia 
Kidney stones 
Mild skin complaints ad 
Inflamed mucous membran 


Symptoms of Excess Intake 


Loss of appetite 
Dry, itchy skin 
Loss of hair 
Headaches 


Nausea and vomiting 
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factor in senile dementia and Alzheimer's disease. 


achlorhydria, also known as hypochlorhydria. Lack of production of 
hydrochloric acid in the stomach. Believed to increase chances of 
developing gastric cancer. Symptom of pernicious anaemia specific to 
vitamin B,, deficiency. 

Treat with betaine hydrochloride, also known as lycine hydrochloride; 
glutamic acid hydrochloride: dilute hydrochloric acid (2ml diluted to 200ml 
with water and sipped through a straw during meal). 


acid-base balance, the balance between the amount of carbonic acid 
and bicarbonate base in the blood which must be maintained at a constant 
Tatio of | to 20 to ensure the pH of the blood is kept between 7.35 and 
7.45. In the healthy individual the blood is maintained within this narrow 
range of alkalinity. This pH value depends upon two mechanisms: the rate 
Of excretion of carbonic acid (i.e. aqueous carbon dioxide) through the 
lungs in the expired air: and the ability of the kidneys to excrete either 
an acid or alkaline urine. When the lungs and kidneys are diseased these 
Mechanisms may no longer function efficiently and an acidosis (excess acid) 
Or alkalosis (excess alkali or base) results. 

Dietary aspects of acid-base balance are less important than metabolic 
defects but can still influence the acidity or alkalinity of the body and hence 
that of the urine. For example, a rabbit has a diet consisting mainly of green 
and other vegetables and normally excretes an alkaline urine. A dog, which 
Is Carnivorous or omnivorous, excretes an acid urine. Vegetarian human 

Ings usually excrete a neutral or slightly alkaline urine. Omnivorous 
uman beings will excrete a slightly acid urine; large meat eaters will excrete 
@ More acid urine. The reason is because meat protein is high in sulphur 
which the body converts to sulphuric acid before excretion in the urine. 
The high phosphorus content of meat ends up as phosphoric acid which 
also contributes to the acidity of the urine. 

Dietary acids are organic acids present in fruit, vegetables and yogurt. 

Contrary to popular belief they do not produce acid reactions within the 


ody (acidosis) and are in fact alkali-forming. Examples of such acids in 
the diet are: 
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muscular exercise. Rapid breathing during the recovery phase helps to 
restore the acid-base balance by removing excess carbon dioxide through 
the lungs. : —— 

2. inadequate oxygenation of the tissues in certain diseases (e.g. heart 
failure); m4. a 

3. loss of sodium, potassium and ketone bodies in the urine of those 
suffering from diabetes: 

4. some liver diseases: 

5. intravenous infusions of fructose. 


Metabolic acidosis may be due to: 
kidney failure: 
lactic acidosis; _ 
Poisons such as ethylene glycol, salicylates; ; 
acetoacetic acid tee acelin in the blood of diabetics; 
€xcessive loss of alkali from the intestinal tract, as in diarrhoea; 
-_ ingestion of ammonium chloride. 

Symptoms of acidosis include: increased depth and frequency of 
respiration; vague lassitude: nausea: vomiting. Apart from acidosis induced 
by severe muscular exertion, all other causes need medical management. 


auawne 


acne, 


inflammation of the hair and sweat glands. Has been treated with 
Oral vita 


min A (2272yg or 7500IU daily) plus the mineral zinc (1 5mg daily 
as amino acid chelate). Spots may also be treated with cream containing 
Vitamin A or retinoic acid. Also may respond to oil of evening Primrose 
Oil (500mg capsules three daily) or to other polyunsaturated oils. 

Premenstrual flare-up of acne responds to 50mg vitamin B, daily for one 
Week before menstruation and during it. 

Zinc appears to function by restoring the hormone balance that may be 
UPset at puberty. Evidence of low body zinc levels at puberty. 
a ee 
acrodermatitis enteropathica, a rare inherited disorder 
Characterized by a psoriatic dermatitis. hair loss, infections of the nails, 
8rowth retardation and diarrhoea. Once fatal, it is now known to be due 


to Malabsorption of zinc leading to low levels in the blood plasma. Complete 


4 
| 


inerals 
Vitamins and Mind 
it 
22 


ding 
rovidin | 
i Iphate. P' 
hdaily doses of 35-1 50mg zinc sulp! 
tained with dai 
834mg zinc, 


Se 


| 
Addisonian anaemia 


itamin. 
vita 
Pernicious anaemia. See B,2 


om 
sol) fr d 
cortis’ an! 
es (e.g. CC ing | 
adrenal, gland that Produces anti-stress ae vitamin © 
cholestero}, High concentration of Pantothenic a 
led for Production, 


omple*: 

itamin BC 

F ly vitam: . 

Ageing, increases need for all vitamins, particular ¥ on of vitamin’ 

vitamin C ang Vitamin E, bsorption and utilization 
Supplementation recommended as abso 

are impaired in old age. 


ta 
omplex _ | 
‘ in Bc 
amin 
alcohol, drinking iNcreases Need for whole vit 
Particularly Vitamins B 


ice il 
, Chron eo 

1. Bg, B, (10ug) and folic acid aco prim C 
of deficiency Preventeg by all vitamins plus oil o 
al 500mg daily), 


Tone, 4 Steroid hormone, elabora 
8cts upon the kidn, 


Tegulate Water balan 
sium loss. Medical] 

thet, €atment of shock, 

bl i 


that 

IcorteX: 4 
=bycauing sa 
ce by ca tion ane 
Y to treat ae ear ee | 
TOduction Of aldosterone lea canaitié 
ium and loss of potassium, 
in €ventually high 
act by inhibiting th 


5 
ic drué 
juretic 
“od-pressure. One class meee 
ACtion oF aldosterone. See diuretic dr 
alkalosis, 4 Condition ; 
is Abnorm, Y hi 


segue 
tis 
nd (fj 
nin Which the alkalinity of body ie fo) ed 
- Pr Ucing 3 high p - It is due to soca 
With cere that Intaj 8Normay *id-base balance, It may pee itn 
'N diur, tic therapy. loss id t Tough persistent V' 


| 


Vitamins and Minerals 23 


excessive sodium bicarbonate intake; deep breathing not associated with 
physical exercise. Symptoms of alkalosis are muscular weakness or cramp. 

Apart from that produced by abnormally deep breathing, alkalosis usually 
requires medical management. 


ee 


alopecia, baldness, loss of hair. Symptoms of pantothenic acid 
deficiency in animals; of biotin deficiency in mink and fox: of poly- 
Unsaturated fatty acids deficiency. > 
May respond to calcium pantothenate (100mg); biotin (500g); 
wheatgerm oil or safflower oil (3-5g); nicotinic acid (35mg): folic acid (200g); 
vitamin B,, (5g); vitamin E (101U). ; ; 
In addition, supplementary zinc (1 5mg daily) may help restore hair growth. 


Se ee ee 
alpha tocopherol, see E vitamin. 


ee a 


alpha tocopheryl acetate, see E vitamin, 
= ee eS eee 
alpha tocopheryl succinate, sz E vitamin. 


ee Re ee 


aluminium, chemical symbol Al. Atomic weight 27.0. Third most 
abundant element in the earth’s crust at a level of 8.8g per 100g. Occurs 


Mainly in combination with silica (aluminium silicates) and as aluminium 
Oxide, 


Present in trace amounts in plants, animals and man but it d 
to act as an essential element. 

Storage in the body is in the lungs, liver, thyroid and brain. 
9! the dietary aluminium is excreted, 

Ih the diet aluminium may be supplied from aluminium coo 
tO cook acid-containing foods or liquids: some baking 
additives. Aluminium-containing preparations are widely 
'epresenting another source. Water used in dialysing so 
©n kidney dialysis may also contribute aluminium. 
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and Food. Milk-based infant formulae and soya-based formulae were 
Purchased at retail outlets during 1987 and 1988 and the aluminium 
contents of the formulae (made up to manufacturer's instructions) were 
measured. The levels in milk-based formulae were 0.03 to 0.20mg per litre 
with a mean of 0.1 Img per litre; those in the soya-based formulae were 
higher at levels between 0.64 and | .34mg per litre with a mean of 0.98mg 
Per litre. Plant-based foods like soya milk are usually higher in aluminium 
than those from animal sources. It was calculated from these figures that 
between the ages of 0 and 4 months, an infant fed cow's milk formulae 
Will receive between 0.2 and 0.55mg aluminium per week, and one fed 
Soya milk formulae will eat between 2.5 and 4.9mg of the mineral per week. 
Both intakes are well below the Joint FAO/WHO Expert Committee on Food 
Additives recommendations that the Provisional Tolerable Weekly Intake 
Of aluminium is 7mg per kg body weight. 

Studies are at present underway on the bioavailability of aluminium from 
common foods in adults and from various formulae foods in infants. 
a — 


Alzheimer's disease, occurs at any age and is characterized by loss 
of memory for recent events and an inability to store new memories. See 
also senile dementia. No medical treatment but some cases respond to 25g 
lecithin daily. increasing by 25g weekly until side-effects appear (nausea. 
abdominal bloating, diarrhoea) then stop at previous dose. 

Second line of treatment consists of 20g choline chloride daily in 4 doses 
for 8 Weeks, 6 weeks’ rest, then 100g lecithin daily in 4 doses for 8 weeks. 
Memory, language functions and daily living improved. High potency 
Phosphatidy| choline (6 capsules daily) in early stages. 


amanitine, choline. 


ee eee 


amino-acid chelates, minerals that are organically bound to amino 
8cids. They may occur as such in foods or they can be produced from 
Mineral salts within the small intestine from amino acids that are formed 
fom the normal digestion of protein. It is also possible to produce amino- 
acid chelates by mimicking the natural process under controlled laboratory 
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aminopterin, immuno-suppressive agent. Impairs folic acid utilization. 
ee ee ee ONE Nt 


ammonium chloride, a food additive that is used in yeast food and 
as a flavour. Provides 67.0mg chloride per 100mg. No limit on acceptable 
ily j iscellaneous additive. : 
eee eee . acidify the urine when infection of the urinary ie 
Present; aid the excretion of certain drugs; increase the diuretic e - 
mercurials; hasten lead excretion: supply chloride in chloride 
replacement therapy: act as an expectorant in cough mixtures. 
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amyegdalin, laetrile 


a ee eee 


anaemia, lack of production of normal red blood eee es 
Haemolytic, due to vitamin E deficiency. In babies, tr vi bene fake 
daily in water-soluble form. In adults arises through sar sorp at ort) 
Need high doses orally (up to 600IU daily) or moderate doses (up 
of Water-soluble form. 
lron-deficient, needs vitamin C (100mg) with each dose of iron supplement. 


; ’ t 
Megaloblastic. needs folic acid but medical diagnosis and treatmen 
Essential. 
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i itamin 
Pernicious, responds only to vitamin B,,. Due s malabsorption of vita 
€refore injection of B,, absolutely essential. | mt 
Pyridoxine-deficient. usually associated with taking contraceptive p 
Prevented by taking 25mg vitamin B, daily. 
ae t 
Riboflavin-deficient. probably caused by reduced ner me acid tha 
“Pends on riboflavin. Prevented by 10mg vitamin B, me daily 
Sickle cell, may respond in some cases to vitamin E Cc ee ) exon 
Thalassaemia or Mediterranean anaemia, may respond to 
Vitamin E daily : 
used by: 
€ iron-deficiency type which is the most Rominon may be ca 
low dietary intakes of iron because of poor diet: 
Poor absorption of dietary iron: nee 
Inefficient incorporation into haemoglobin: r iron: 
Pregnancy, because of the demands of the growing foetus fo 


th 


awn — 
~ = 
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ilk: 
5. lactation, because of loss of iron through breast m 
6. losses of iron being 


tion: 
: in menstrua! 
greater than dietary absorption, as in m 

in gastric and duodenal 


drug 
i . - in some 
ulcers; in haemorrhoids (piles); in a 
in inta’ 
treatments, €.g. aspirin. oe 
A Tare type of anaemia where iron is adequate may be di 
of copper which is n 


- wgost 
: lobin. Mi 
eeded for incorporation of iron into haemog! 


A absor 
vitamin C (100mg with each iron dose) will help the iron Me beorenee or 
and utilized more efficiently. If the deficiency is due to a the underlyin 
greatly increased losses, Professional help is needed to tre: 

Cause. See also iron, 


a 


aneurin(e), 5 1 Vitamin. 


angina, {full name angina Pectoris, 
chest usually radiating to should 
Vitamin E (8001U and Up, depen 


the 


in in 
. characterized by severe pa 5 of 


ith high dose 
ler and arm. Treated with pae 
ding on response). Favourable 
to lecithin (1 58 per day) apes 


ing poly 
reported. Preliminary results Me acidand 
Unsaturated fatty acids from fish oils Promising (eicosopentaeno 
docosahexaenoic acid, EPA and 

therapy compati 


f itamin 
DHA 1500mg total daily). All vi 
ble with existin 


€ drug treatments. | 


animal Salactose factor 


» OFotic acid. 
ee 


; bout | 
Osa, a disorder characterized by a marked anxiety valine 

body weight and weight gain resulting in abnormal patterns of han sua 

- Serious weight loss and cessation of periods in women. The U inc 

treatment is Psychotherapy, but there is one case on record where 2 

Supplementation was Successful in Festoring loss of taste, increase in welé 

and a return to normal fating habits, Tr 
(as zinc Sulphate) thr 


zine 
eatment consisted of 15mg 

€€ times 

@Pparent after two w 


aily with Meals. A good response Me ‘ 
Seks but further Progress was continued only a 


; 
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the dose was increased to 50mg zinc (as zinc sulphate) ane Sally. 
The main indications of zinc deficiency were loss of taste and lo: sn 


and these were used throughout to monitor zinc status of the female. 


. . . nd 
antacids, gastric acid neutralizers. Prevent absorption of vitamins i 
B complex. : 


antagonists, substances that neutralize the action of betel 
immobilize them. May be naturally occurring or produced synthetically. 
Used in research to induce vitamin deficiency quickly. ‘tami Bs — 
Examples are: Vitamin A — mineral oil (liquid paraffin). pire a = 
Cohol; enzyme thiaminase, present in raw fish. destroys B,; an " vee 
©Xxcess sugar. Vitamin B, — alcohol: antibiotics; oral contracepti\ ne 
Nicotinamide — alcohol; antibiotics; leucine, amino acid in high concentratio : 

in millet: niacytin, a bound, unabsorbable form in maize and ae 
liberated only by alkali: excess sugar. Vitamin Bg — desoxypyri a - 
isoniazid: hydrallazine: penicillamine: levodopa. Folic acid — aminop ee : 
alcohol: oral contraceptives; phenytoin; primidone. Vitamin oe 
Contraceptives; intestinal Parasites; excess folic acid; vitamin Bi — nol! 

~ antibiotics; sulphonamides: avidin in raw egg-white. Choline —a et 
Xcess sugar. Inositol — antibiotics, Pantothenic acid — methyl bromide, el 

as fumigant in foods: omega-methyl pantothenic acid. Vitamin A etcan 

Oil. Vitamin E — oral contraceptives; mineral oil: ferric iron; rancid ae one 
Oils: excessive PUFA. Vitamin C — aspirin; corticosteroids; indomett iia 
tobacco smoking, alcohol. Vitamin K — warfarin, dicoumarol..  — 


al 


fe n 

antibiotics, drugs used to combat infectious diseases. a Se ale i 

estroy ‘friendly’ intestinal bacteria that are providers of gt pros of 

vn Vitamin K. IlLeffects on digestive system Relieved By eames. 
Vitamin B complex. Vitamin K deficiency treated with acetome Ps 


’ 
; 


anti-grey-hair factor, para-aminobenzoic acid. : 
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antihaemorrhagic vitamin, kK Vitamin. 


: 's diets 
ildren’s 

Kes vary widely. In 28 areas of the USA, ee were 
founnedbetween 247 ang | 275yg antimony per day. Eng but Italia” 
found to i N daily intakes between 4 and 604 car be 0.08u8 

Y. 1.Sug/day. Brown sugar contai 

ined sugar wi S than 0.002y¢/g. ‘ontrol thé 
antimony arose when it Was found to doy ploo 

disease bilharziasis, or Schistosomiasis, a blood disease cause itis give" 

OFM Of potassium antimony! tartrate (tartar emetic) Soll 
y in treatin © disease but can cause severe vomiting. 
antimony Salts are Poo) 


Anti 
Ty absorbed from the gastrointestinal tr at 
mony has a low inher Nt toxicity ang Up to 150ug per g foo cy was 
tolerated, Liver Necrosis Produced by Selenium-vitamin E deficien 

not ©xacerbated by high intakes of antimony, 


pees 
antineuritic vitamin, p 


1 Vitamin. 
antipellagra Vitamin, Nicotinic acid. 


} 
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antipernicious anaemia vitamin, B,, vitamin. 


antirachitic vitamin, D vitamin. 


ns See 


antisterility vitamin, E vitamin. 
ee ee a 


apples, eating variety supplies carotene, vitamin E and B vitamins (apart 
from B, 2). Vitamin C levels less than those of cooking apples. Carotene 
content is 30ug per 100g; vitamin E 0.2mg per 100g. Levels of B vitamins 
(in mg per 100g) are: thiamine 0.04: riboflavin 0.02: nicotinic acid 0.1: 
Pyridoxine 0.03; pantothenic acid 0.10. Folic acid present at 5ug per 100g: 

biotin at 0.3ug per 100g. Content of vitamin C is 3mg per 100g. 
Cooking variety. Minimal losses of all vitamins present in raw state when 
baked or stewed. Carotene present for all three states (in yg per 100g) is 
respectively 30, 30 and 25. Vitamin Econtent at 0.2mg per 100g. B vitamins 
Present are (in mg per 100g), for raw, baked and stewed respectively: 
thiamine 0.04, 0.03, 0.03; riboflavin 0.02, 0.02. 0.02; nicotinic acid 0.1, 0.1. 
‘ | ‘ Pyridoxine 0.03, 0.02, 0.02: pantothenic acid 0.10, 0.09, 0.08. Folic 
acid levels are only 5, 3 and 2ug per 100g. Biotin constant at 0.2ug per 
8. Vitamin C levels are respectively 15. 14 and 12mg per 100g. 


Table 1: Differing vitamin C levels in apple varieties 
mg vitamin C per 1009 


Peeled Unpeeled 
Sa ON ee eee 
Cox Orange Pippin 


2 3 

Granny Smith 2 S 
Xton Superb 3 10 
Golden Delicious 3 10 
Newton Wonder 3 1S 
Orcester Pearmain 10 ie 
vor Lambourne 10 ig 
turmer Pippin 20 30 
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: 

Concentrations are 
due to slight dily 
Varieties differ in 
Cin the peel of th 


ing 
‘ ing and stew’ 
slightly reduced if sugar is used in baking e. 
ting effect of sugar. is more vital 
ean Clevels, as shown in Table 1. Ther pre be eaten 
apples than in the flesh, so whole apples sl 

Minerals 


other minerals. 

Eating variety s ies (i 
4; magnesium 53 Phosphorus 8: wed 
6; chloride 1, baked and ste 4: 

Cooking variety Supplies (in mg per 100g). for raw, calcium 4. 4: 0 
respectively: sodium 2. 2. 2; potassium 120, 130, 100: rs copper 0: 
Magnesium 3, 3, 3- oh Us 16.17, 14: iron 0.3, 0.3 y ri 

09. 0.08: zinc 9.1.0.1, 01: sulphur 3, 3, 3: chloride 5, 5. 


ul 
: - sulph 
iron 0.3: copper 0.04; zinc 0.1: 


_ the 
ce int 3 
» Chemical symbol As. Atomic weight 74.9. ae and it 
€arth’s crust is 0.0005 per cent. Occurs in nature as the free m 
combination with Other metals. . tary intake’ 
Smallamoun Present in most body tissues asa result of aby up in 

within the Tange 0.4-3 -9mg per ‘ay. Most dietary arsenic en 
liver and Muscle which canh 
100g Tespec 


Pi f 
‘ave concentrations up to 49 and es eg diet 
tively, Excretion is fairly rapid, so toxic levels fro 
do not build up. 
The richest f, 


Odd sou 
Organic arsenic Which 


oul 
S Originally added to the animals’ feeds. not 
and pigs are given traces of arsenic to improve growth. Arsenic com ant 
are used as iNSecticides Which find their Way to the soil and hence to P 
which. when €aten, Tepresent 
contributes a 


too 
Tr, 

2 nother dietary source. Wate 

TSENIC to the diet. 

Traces of arsenic a 


in 
nta! 
: ts CO 
FCS Of arsenic are shellfish. Some mea 

Was orig; 


«mals but 
necessary for the health of eae 
: " assigned to the mineral. It is likely 
an essential trace mj 
Needed th i 


nts af 
at fici ih ral for man but such minute amou 

de} Iclency is hj hl F 

Food and dri | ehly unlikely, 


‘ in 
= limited by law. Beverages may not cor 
Tied herbs May not contain More than 5.0 
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Per kg. Brewer's yeast is limited to less than 5.0mg per kg. WHO (World 
Health Organization) recommends that drinking water should not exceed 
50 pg per litre. 

Excessive intakes of arsenic can be fatal. Acute intoxication is indicated by 
Severe gastric pain; vomiting: profuse watery diarrhoea: protein excretion 
in the urine: numbness and tingling in the hands and feet; intense thirst; 
Muscular cramps. Eventually nerve complaints, kidney disease and brain 
damage result. 

Chronic Poisoning is characterized by oedema of the face and eyelids: 
8eneralized itching: sore mouth: inflammation of the eyes and nasal 
membranes: loss of appetite; nausea; vomiting: diarrhoea. Continued 
administration for long periods leads to dryness of the skin, dermatitis, 
Pigmentation and hardness. Loss of hair and nails usually follows. Late 
Symptoms include anaemia, cirrhosis of the liver; jaundice, neuritis. 

Prolonged administration of sublethal amounts of arsenic may lead to 

Cancer of the skin and lungs. Lethal intake can be as low as 100mg arsenic 
trioxide if taken in one dose. 
Therapy with arsenic at oral doses of |-5mg arsenic trioxide was originally 
Used for syphilis. Externally it has been used in treating dermatitis. eczema 
and syphilitic skin diseases. The therapeutic use of inorganic arsenic 
compounds is no longer recommended. 


ne a 


arteriosclerosis, hardening of the arteries. Treated with lecithin (15-20 

8rams daily), vitamin E (4001 twice daily), vitamin C (up to 3 grams daily) 

and vitamin A (75001U daily). As preventative treatment, particularly in 

ri tes, supplement diet with lecithin (5 grams), vitamin E (4001U), vitamin 
(500mg) and vitamin A (75001U) daily. 


arthritis, Rheumatoid arthritis may respond to calcium pantothenate 
With regime of 500mg daily for 2 days; 100mg for 3 days; 1 500mg for 4 
: Ys and 2000mg per day thereafter for a period of 2 months or until rel ief 
: obtained, Daily intake is then the minimum needed to maintain aS 
in ‘€umatoid and osteo arthritis may respond to vitamin C, 4000me rae 
divided doses. Both types of arthritis may respond to high doses (3-68 
aly)” of Nicotinamide (preferred) or nicotinic acid. Supplementary 
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Preventative intakes ar 
and 100mg Nicotinami 
Rheumatoid, inflamma: 
characterized by calcifj 


S associated with some cases of Se conditions 
Localized Copper deficiencies may also be a factor in anes e te COP 

Particularly the theumatoid type. Copper bangles may contri ee g 

through the skin (see Copper bangles). Some oral copper comp ae eate! 

those with aspirin, also appear to have an anti-inflammatory acto! ent 

than the aspirin itself. Organic forms of Copper were more reeudlies 

poe Salts in. relieving arthritic symptoms in experimental $ 

animals. 


SS 


ascorbic acid, c Vitamin. 


SS 


inc 
. itamin 
analgesic and temperature-reducing drug. Reduces vita” 
body levels by destry i 


ic bleeding 
y Onand excessive excretion. Causes gastric 
All Side-effects 


"eC will 
each tablet, Ay Of aspirin can be reduced by taking 100mg en folic 
Also improves a i iri irs thiamine 
acid utilization, bsorption of =a Inbal 


sericull 
asthma, respiratory disease Characterized by attacks of oo 
breathing with a feeling of <enstriction and suffocation. Treatment wi? 
eld B, effective some children and adults. Usual dose is 100mg a 
aie Grae = optain ' (Usually after One month) maintenance dent 
alee a 'N8 ON individual, More likely to help B,-depen 159 
aes €N With all ant Matic drugs. Vitamin C can 2 


5 anti-asth 
asthmati ; am 
Orally every six fae Teducing Ptoms of attack. Usual dose | gf 
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atherosclerosis, fat deposition within the walls of the arteries causing 
constriction of the blood vessel. i ; 

Treatment with vegetable oils, margarine (PUFA) and soya lecithin. Avoid 
Saturated animal fats. Also vitamin B, (25mg) daily to ensure body synthesis 
of lecithin plus vitamin C (100mg) and vitamin E (8001U) daily. : 

Prevention by replacing animal fats with vegetable oils and margarines 
and daily intakes of soya lecithin (5g); vitamin B, (1 Omg): vitamin Cc (500mg): 
and vitamin E (4001U). Recent studies implicate fish oils containing poly- 
unsaturated fatty acids in the form of fatty acids EPAand DHA in preventing 
and treating atherosclerosis (900-1 800mg daily). 


athletes, combination of mental and physical stress associated with 
Competition and training increases requirement of vitamins and minerals, 
as does high calorie intake. Particular requirements for extra vitamin B 
complex to ensure full use of extra calories: to ensure adequate supply 
Of anti-stress hormones from adrenals: to supply extra pyridoxine required 
Y Most female athletes. Vitamin C also essential for production of anti- 
Stress hormones and in ensuring full potential of muscle energy. Vitamin 
€ssential to ensure adequate supply of oxygen to muscles. Similar function 
also attributed to pangamic acid. ree 
Minimum needs probably met by up to 1 500mg vitamin C, 1OOOIU vitamin 
E. 150mg pangamic acid and high potency vitamin B complex. __ 
Female athletes should take extra iron (10mg daily) to insure against 
anaemia and extra calcium (up to 1000mg daily) to prevent osteoporosis. : 


autism, 


F F d 
Personality disease in children who become withdrawn an 
Cease to ¢ 


‘Ommunicate with outside world. ~~ y Be 
Has been treated with megavitamin therapy including vitamin C (1. - 
ie Nicotinamide (1. 2 or 3g): Bg (150-450me): calcium paiiens a 
M8) plus high-potency B complex preparation daily depending alk . 
of child. Sometimes vitamin B, alone is sufficient. Medical monitoring 
€ssential 


avidin, Unique protein in raw egg-white that binds biotin rendering it 
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F tes 
idin and liberal 
unavailable for absorption. Cooking eggs destroys avidin a 
biotin. 


——ee  rrti“( 


axerophthol, Vitamin A. 


= 


See SS 


B,, water-soluble vitamin. Member of the vitamin B complex. Known 
also as thiamin(e) and aneurin(e). Supplied in supplements and in food 
fortification as hydrochloride or nitrate. First isolated from rice polishings 
by Drs B. C. P. Jansen and W. F. Donath in 1926. 


Best Food Sources 


Functions 


tite PSE LEE Acts as coenzyme in 
Dried brewer's yeast 15.6 converting glucose into energy 
Yeast extract 3.1 in muscles and nerves. 
Town rice 2.9 
Wheatgerm 2.0 
Ni 0.9 Stability in Foods 
e Py 
Wheat b a” Very unstable — see Losses in 
a 08 Processin, 
Soya flour O08 Food 2 
Oatflakes 06 
ine eetains 0.5 Symptoms of Excess Intake 
Liver 


Wholemeal bread Oral: none reported 
Injection: may cause 
hypersensitivity reactions very 


rarely 


Recommended daily intakes — relates to calories in diet (0.096ug per 240 
Sloties) so ig about |.5mg but see separate entry. 
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Se 
Deficiency Symptoms 
Easy fatigue 
Muscle weakness 


Deficiency Caused by 


High empty-calorie diets 
Pregnancy 

Breast feeding 

Fever 

Surgery “ 
oie and mental stre 
Alcohol 
Habitual antacid drugs 


Loss of appetite 
Nausea 


Digestive upsets 

Constipation 

Irritability 

Depression 

Impaired memory 

Lack of concentration 

Tender calves 

Tingling and burning in 
toes and soles 


Therapeutic Uses 


dice ility 

ee of mental ab 
Insect repellant | 
Indigestion te 
Improving heart-function | 
Alcoholism ; wl 
Lumbago, sciatica, aa 

neuralgia, facial para é daily) 
Optic neuritis (50-600m 


Deficiency Results in 
| Beri-berj 
the We 


(rare in Europe and 
St) 


B,, water-soluble Vita: 
yellow colour, €nough to 
Known as rj i 


‘avin(e), Vitamin G. 
Isolated from ley by Dr R. Kuh 


by 
Ln . ast 
UNN in 1933 after Tecognition in ye 

932. 


rO, Warburg in 1 


Symptoms Of Excess Intake 


: ich 
Med except Strong yellow colour in urine wh 
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Recommended daily intakes — should be at least 1.7mg but see separate 
entry. 


Best Food Sources 
in mg per 100g 


Yeast extract 11.00 


Dried brewer's yeast 4.30 
Liver 2.50 
Wheatgerm 0.68 
Cheese 0.35 
Eggs 0.47 
Wheat bran 0.36 
Meats 0.22 
Soya flour 0.31 
Yogurt 0.26 
Milk 0.19 


Vegetables (green) 
Pulses (beans) 


Deficiency Symptoms 
Bloodshot eyes 

Feeling of grit under eyelids 
Tired eyes, sensitive to light 


Cracks and sores in corners of 
Mouth a 
Inflamed tongue and lips 
Scaling of skin around face 
Hair loss 
Trembling 
Dizziness 
Insomnia 
Slow learning 


Functions 


Acts as coenzymes flavin 
mononucleotide (FMN) and 
flavin dinucleotide (FDN) in 
converting protein, fats and 
sugars into energy. Needed to 


repair and maintain body 
tissues and mucous 
membranes. Acts in 
conversion of tryptyphane to 
nicotinic acid along with 
vitamin B, . 


Stability in Foods 


Destroyed readily by light and 
in alkaline solution — see 
Losses in Food Processing 


Deficiency Caused by 


Alcohol 
Tobacco 
Contraceptive pill 


Therapeutic Uses 
Mouth ulcers 


Gastric and duodenal ulcers 
Eye ulceration 
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water-soluble vitamin, me 

as pyridoxine but also exists as 


=} 
g 
Q 
= 
=e 
® 
s. 
a 
3 
5 
w 
ia} 
ie} 
3 
sok 
1) 
bs 
Ba 
5 
co) 
= 
=. 


. : rf 
Professor Paul Gyorgy at the University ° 
Pennsylvania, USA, in 1934. 


Functions 
Acts as the coenzyme form 
Pyridoxal-5-phosphate in , 
amino acid metabolism and cae 
all other functions. Needed fo 
formation of brain amarplet 
Oatflakes Needed for formation of nerv 
Pig's liver impulse transmitters. 
Soya flour ‘ Blood formation. 
Bananas Energy production. 
Wholewheat Anti-depressant. 
Nuts : Anti-allergy, 
Meats 
Fatty fish 
Brown rice 
Potatoes 
Vegetables 
Eggs 


in mg per 100g 
Dried brewer's yeast 
Wheat bran 
Yeast extract 
heatgerm 


Stability in Foods 


Generally stable except in 
heated milk. See Losses in 
Food Processing. 


Recommended daily intakes 
entry. 


te 
— should be at least 2mg but see separ 


Symptoms of Excess Intake 


Noted only with minimum daily intakes of More than 200mg pee 
af Keaton yest, USI aap aa ailbibneserrs asec acl We 
Changes in the feeling in the lips ang tongue. 


for 
ds 
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Deficiency Symptoms 


Splitting of lips 
Inflamed tongue 

Scaly skin on face 
Inflamed nerve endings 
Migraine 

Mild depression 
Irritability 

Breast discomfort 
Swollen abdomen 
Puffy fingers 

Puffy ankles 


Deficiency Causes 
Contraceptive pill 


Many drugs (e.g. isoniazid, 


hydrazine, penicillamine) 
Alcohol 


Smoking 


Deficiency Results in 
Convulsions in infants 
Depression 


Skin disease in adults 
Anaemia 


Premenstrual tension 
Kidney stones 
Atherosclerosis 


Dependency States 
(requiring high intakes) 


May Include 


Asthma 

Urticaria 

Mental retardation 
Premenstrual tension 
Convulsions 


Therapeutic Uses 


Premenstrual tension 
pression induced by the 
Contraceptive pill 

Morning sickness 
Tavel sickness 

Radiation sickness 

Antidote to hydrazine 

Nfantile convulsions 

in lesions of face 

Anaemia 

Bronchial asthma 

in allergies 


Therapeutic Dosages 


Should NOT exceed 25mg 
daily in treating nausea 
(morning sickness) of 
pregnancy. 

Should NOT exceed 200mg 
daily in all other uses. 
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Incompatible with drug levodopa 


i itamin 
By. contains cobalt, hence known as cobalamin. Water-soluble vitam!™ 


a. ja vitamin: 
Member of vitamin Bcomplex. Known as anti-pernicious anaemia vita” 
cyano-cobalamin: hydroxocobalamin: a 


; ? nsiC i 
quacobalamin; LLD factor: ext 


pew@ee oo eee 


| 
| 
Absorption from Food | 
; 


and Oral Supplementation 
Pig's liver 


ig’s ki 25.0 | | Needs unique mechanism 
Pig's kidney 14.0 involving specific protein in 
ae o 5.0 | | stomach called Intrinsic Fa 
or 
3.0 | | and Calcium. by 
os 2.0 Maximum of 8ug absorbed 


i 
ste fi 2.0 this mechanism. Only | by 
bi 3 2.0 Cent of oral dose absorbe | 
zi ; iffusion. 
Cheese io simple diffusion 


Confined to foods of animal 
origin with possible €xception 
of spirulina algae. 


Symptoms of Excess Intake 
None reported from Oral us 
injections. 


‘on fro™ 
©. Very rarely an allergic reaction 


Recommended daily intake 
entry. 


1e 
ara 
~ should be at least 3ug but see SeP 
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Functions Deficiency Symptoms 


Acts as two coenzymes 
Methylcobalamin and 
5-deoxyadenosylcobalamin. 
Needed for synthesis of DNA 


Smooth, sore tongue 


Nerve. degeneration causing 
tremors, psychosis, mental 
deterioration 


Menstrual disorders 


Hand pigmentation (coloured 
people only) 
Typical symptoms of anaemia 


(deoxyribonucleic acid) the 
basis of all body cells. 
Maintains healthy myelin 
sheath (nerve insulator). 


Detoxifies cyanide in food and 
tobacco smoke. 


Deficiency Causes 


Non-absorption due to lack of 
intrinsic factor 

Sprue 

Intestinal parasites 

Veganism 

Pregnancy 

Old age 

Alcohol 

Heavy smoking 


Deficiency Results in 
Pernicious anaemia 


Therapeutic Uses 


Pernicious anaemia (must be 
8iven by intramuscular 
Injection) 

Moodiness 

Poor memory 

Paranoia 

Mental confusion 
iredness 

Appetite stimulant 


Storage 


In liver and kidneys 


ee a eS ae 


Bib, hydroxocobalamin. 
Ret eg 4 ee) et ee he 


B ae 
2G, nitritocobalamin. 
i ee. ee, ee ee ee 


in 
B complex, mixture of the 8 vitamins that tend to occur aie 
foods of animal, Plantand Micro-organism origin. Strictly speaking a Bs) 
Consists of eight members: thiamine (B, ), riboflavin (B,), nicotinic “he 
Pantothenic acid (B,), pyridoxine (Be). biotin, folic acid and B,;. allo 


«ah can 

sre true vitamins. Some authorities include choline and inositol which ¢ 

however be synthesized by the body. lex 
PABA. pangamic acid, Orotic acid and laetrile are part of the B comp 

in foods but are regarded as factors not Vitamins. 
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ted 
backache, when due to Spinal disc injuries can be relieved or Pr oot 
aan C (100mg, three times daily) or Possibly more, up to 2 

aily. 


bacterial vitamin H, Para-aminobenzoic acid. 


rield 
tai Fada Saccharomyces Cerevisiae. Fresh, compressed fs ine 
(O71 lowing Vitamins (in M8 Per 100g): carotene (trace): el 5h 
.7 1); 8VIN (1.7): nicotinj i > Pyridoxi ‘folic acid (": 

Pantothenic acid (3.5). b Ree oe aie cee ; 


see 2 ce) / 
si hae _ lotin (0.06): vitamin C (trace); vitamin E (tra ; 
eee rel Contains following Vitamins (in Mg per 100g): carotene (ae re 
acid #0 eae host dy niOtinic acid (43 0): pyridoxine (2 wae 
ng IC acid (11.0): bia Bet isactt ov 
E ftrace), (11.0); biotin (0.2): vitamin C (trace) 
Rich source of RNA and DNA whi 


f 
cen 
of dried yeast ch together account for 12 per 


Mineral 


us 
Phorus, ir and zinc. P ‘5 
chromium and selenium, 4) contents are eer threefold in t 
dried variety. 

Fresh, compressed variety Contains the fo 
sodium 16; potassium 610: Calcium 25. Magnesium 59: phosphorus 
iron 5.0; copper 1.6; zinc 2.6. 


Dried variety (in mg per 100g) Contains: sodium 50; potassium 2 0” 


g) 
llowing minerals (in mg per be 
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Calcium 80; magnesium 230; phosphorus 1290; iron 20.0; copper 5.0; zinc 
8.0. 
ee 


bananas, edible part only. In the raw state carotene level is 200yg per 

100g: vitamin E is 0.2mg per 100g. B vitamins present are (in mg per 100g): 

thiamine 0.04: riboflavin 0.07; nicotinic acid 0.8; pyridoxine 0.51: 

Pantothenic acid 0.26. Folic acid level is 22ug per 100g but biotin is absent. 
Seful source of vitamin C at 10mg per 100g. 

Mineral 


Virtually Sodium free with a very good level of potassium. Other minerals 
are present but in low concentration. Edible part only (in mg per 100g) 
Contains: sodium 1; potassium 350: calcium 7: magnesium 42: phosphorus 
28: iron 0.4: copper 0.16; zinc 0.2: sulphur 13; chloride 79. 


barbiturates, sedatives and tranquillizers. Enhance excretion and 


Metabolism of vitamin C levels and reduce conversion of vitamin D to 
25-hydroxy vitamin D. 


barium, chemical symbol Ba. Atomic weight 137.3. Has no use in the 

Metabolism of animals or man, but in the form of its soluble salts is highly 

toxic, A fatal dose of barium chloride may be as low as Ig. Symptoms of 

Poisoning include vomiting: colic: diarrhoea: slow irregular pulse; high 
‘Pressure: convulsive tremors: muscular paralysis. 

Has been used in female contraceptive devices but these were regarded 
“SPresenting a potential cervical cancer risk in susceptible individuals. Still 
Used in the form of insoluble barium sulphate in ‘barium meals’. where 
"shows up the gastrointestinal tract on X-rays for investigational purposes. 

ite the fact that barium performs no known essential function in man, 

€rage individual contains 22mg of the mineral, most of which is in 

Ones. In heart disease there is a decrease in barium levels in blood 

Serum with an increase in the injured heart muscle. Other disorders 

th “crease blood barium levels are duodenal ulcer, chronic cholecystitis, 
“AaNcer of the liver and liver cirrhosis. “oe 

Tium is poorly absorbed from conventional diets and little is retained 
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‘ 
. 


inerals 
46 Vitamins and Miner 
: oa 
in the body. “vari 
and 900 T day; in the USA intakes are similar at 750ug per beside 
Other studies Put the mean intake in general at 5] Oug per day. 

in foodstuffs are associ 


Vegetables and fruits 


| levels @ 
and 3200ug per & but this was Not accompanied by unusua 
Strontium, 


Barium has a low order of toxicity when tal 
its salts are insoluble although barium chlori 
Toxicologists, on the basis | 


use 
ken orally, probably B Soe 
ide is soluble and art soluble 

f animal sty ies, suggest that the level drinkin 
barium in a diet should Not exc, Oug per g food. When the peat 
water contains barium at levels of 1.1 to !Oppm (mg per litre) there pee were 
to increased Tisk of car iOvascular disease jn humans. When ra! od 
€Xposed for life to 


lo 
care r, bl 
arium in their drinking wate 
Pressure was Significantly increased. 


| 


p, £ and 
Cd variety ate devoid of vitamins A. D. _amin€ 
carotene. Poor so} IFCe o| Vitamins with levels (in mg per 100g) of: es Bs 
0.02; riboflavin 0.03; icotinj acid 0.5: Pyridoxine 0.03: pantotheni ; 
not detected, Traces on| Al 


rk. Will 

, Y Of folic acig (12 T 100g) and biotin. evel 
canned, provide only | mg Vitamin c Per eee fech vitamin C! 

is 30mg. 

Mineral 


introduce? 
Useful source of iron and Potassium but sodium content is trot ate! 
during Canning. Minerals Present in canned Variety (in mg per 1008 
sodium 80: Potassium 36; calcium 13: 


20: ro" 
de wagnesium 10: phosphorus 29: 
!.0; copper 0.09: zinc 0.8: chloride 129, 
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bed sores, decubitus ulcers or pressure sores. Healing rate increased 
with vitamin C (500mg daily). 


beef extract, richest source of the B vitamins but devoid of carotene, 
Vitamin E and vitamin C. Bvitamins present are (in mg per ip rs 
9.1; riboflavin 7.4; nicotinic acid 85; pyridoxine ro ic acid level is 
1040ue Per 100g; vitamin B,, content is 8.3ug per | ig. 


Mineral i 

Very high sodium content because of salt addition but 
high bec. 
Zinc, co 


Potassium also very 
ause of concentration of extract from original beef. Rich in iron, 


Pper and phosphorus with useful quantities of calcium and 
Taehesium, Mineral contents (in mg per 100g) are: sod 
1200; ¢ 


ium 4800: Potassium 
alcium 40; magnesium 61: phosphorus 590; iron 14.0: copper 0.45; 
2INC 1.8; chloride 6800. 


ee 


beer, beers and lagers of all kinds, whether bottled 
Useful quantities of the B vitamins (apart from thiamin 

12 Which has been produced by the fermentin 
Soluble vitamins are absent although there is a trac 


B vitamins Present are (in mg per 100ml): thiamine, traces Only; riboflavin 
(range 0,92 


0.06); nicotinic acid (range 0.39-1.20); Pyridoxine (range 

0) 2-0.042): Pantothenic acid 0.10. Folic acid level is in the range 4-Sug 

Per 100ml: biotin level is constant at Iyg per 109ml. Vitamin B 
' the Tang 

inc. 


12 IS Present 
© 0.11-0.37yg per 100ml. All beers and lagers are devoid of 
Vitamin c 


or draught, Provide 

e), including vitamin 
@ Micro-organism. Fat- 
€ of carotene in all 


Mineral 
Supply useful Potassium and iron intakes de 
ki 8enerally low in sodium and other minerals. | 
hee ttled or drau 
35 ranges Of: sodium 
"Phosphorus 3 
ide 4.57 


Pending upon type, but 
n beers and lagers of all 


als (in mg Per 100g) are in 


8Nesium 
01 0.04: 


ght, quantities of mine: 
2-23: potassium 33- 


130; calcium 3-14: ma 
-40; iron 0.01-1.2 I: co 


Pper 0.01-0.08: zinc 0 
5 
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by loss of mental alertness, 


ul 
Bret .01, Oe 
beryllium, chemical Symbol Be with an atomic weight che a 
as the Semi-precious stone beryl and in emeralds and aq 


to) 
: avery 
When taken Orally, beryllium is SO poorly absorbed that it has 
level of toxicity. When Tic 


f sue Pe 
© Were give the mineral at a level © ; 
ml drinking water for life 


tteamin Ds 
O€s Not respond to aa 
Phatase js also inhibited in several tiss ing can 
When inhaled, so Tyllium compounds are very toxic, causi jee, 
Particularly tumours ofthe bone. Similar effects are seen after large 
have been injecteq 


ie beryliv’ 
- The disease berylliosis, Caused by inhaling . 
Was diagnoseg in Wor! €TS concerned 

tubes. The Tesul 


ce 
in the manufacture of et i | 
as fibrosis of the lungs and because of this the m ti al 
use Was b din | - Very low levels of beryllium are pee 
UMAN tissues andin the blood but these apparently cause no pro 


ef 


beta tocopherol, 


' 
: 
SeeE Vitamin, 
bile acids, Constituents ; 


i esti? 
T bile needeq to emulsify fats in i nt 
Process. Produced from cholestero| by the action of enzyme depen” 
vitamin C so the Conversion 


hanis™ 
presents an important mec 
reducing blood cholestero| levels. 


{ 
if 
labili Only ref ich the vitals 
bioavaila ty, commonly re ers to the degree to which voit 
or mineral becomes available to the target tissue after administrati 
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a increase, 
the number and complexity of fabricated foods in our food ghar signi 
information on bioavailability of the micronutrients Serpe Anos 
Cant. Processing and refining can alter digestibility alk malabsorption 
affecting nutrient bioavailability. Individual et! : i a snwhichitie 
Conditions, ageing effects, nutrient interactions ani t part caterantes 
Nutrients occur complicate the problem. In sep ere 
in foods may inhibit or enhance the absorption of o! the food by the 

Vitamin A — ingested vitamin A requires release — litting enzymes) 
Action of pepsin in the stomach and digestive lipases ( se intestine. The 
in the small intestine. Absorption takes place in ie m facilitates 
Presence of fat in the food stimulates bile flow ae te eae 
transport of the vitamin into the intestinal mucosal cel s. % > impute 
vitamin E and vitamin C in the diet serves to protect Hn Oe vitamitvA 
its bioavailability, Dietary proteins also improve ie i aired There is 
~ IN protein malnutrition, vitamin A bioavailability 1s od f iency in the 
interaction between vitamin A and zinc whereby a mn sa > A Dietary 

ietimpairs the absorption, transport and metabolism of vi nt but may be 
Vitamin A is absorbed with an efficiency of 80 to 90 per sa narapeiet 
©Wer with higher doses, This is decreased with ne The 
S0eliac disease, hepatitis, cirrhosis and et nel absorption of 
cholesterol-lowering drug cholestyramine decreases : wae A, reducing 
vitamin A by 60 per cent. Irradiation adversely affects vita aS 
"S availability from the food. Pee itamin A also 
betarttepe. - the factors that affect the bioavailability of weep we 
Contribute to that of beta-carotene and the ee  eomelzated by 

e ioavailability of beta-carotene and the carotenoi S re ells. Hence the 

ir partial conversion into vitamin A by the ee ate decreases 

Sorption efficiency is only 40-60 per cent at low intakes 

idly at hi vels of intake. led by 

Vitamin malt in foods whether Present rare ee affect 
Sttification. Hence Cooking, storage and processing dono bile salts and fat 
in “Aly its bioavailability. Absorption requires ae between 65 and 75 

© diet. It takes place in the lower ileum ata leve ing age, and in 

cent, Bioavailability is decreased in Sarno eS The drug 
8astrointestinal disease, coeliac sprue and Crohn's oie 
€styramine reduces the amount of vitamin D ase 3 vitamin 
lamin E although adequate dietary fat is need 


« 
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Folic acid (folates) — there are at least 150 different forms of folic acid i 
the diet and not all are bioavailable to the human being. One criterion 
appears to be conversion Of all forms to the monoglutamate before 
absorption can take place. The Percentages of folic acid available from 
individual foods are as follows: Romaine lettuce (25); frozen, cook ; 

€r (50); spinach (63); cabbage a 
wheatgerm (30); bananas (82), Even added folic acid in maize meal. Ae, 
ially available. The absorption of added folic aci | 


ing Phenytoin, 


ie. [ike 
on qulPhasalazine, cimetidine and antacids /i | 


ins) — ee ; itamin 
Bis indicated that Betis a ior rae an eee Seon : 
The higher bioavailabilit Was associateg with the ie doses of 0.25 
i Seas factor Mechanism appears tit 
nts aq Ve thi. H i : 
andare between I and 3 Per cent of t ea x ah sue i 
of vitamin By approaches Zero in micious as do: ae it can als0| é | 
impaired in certain diseases, Particularly trop; | le e paras! 
infections, ical sprue and som 
Pantothenic Acid — little informa 
of pantothenic acid in food ite, 
Western diet demonstra 


Side : a abilit! 
tion is available regarding the bioavallaP” é 
™s. In human Studies, those on an ave ef 


teda bioavailabilit: itami 40-61P 
cent with a mean of 590 Per ¢ yor the vitamin from vy 


i 
: : ing of oes Of the vitamin during food P 
cessing occur readily, Freezing of Vegetables ave rise to losses bet 
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to 78 per cent 
37 and 57 Per cent whilst canning losses le at oe pete were 
Of the Original fresh foods. Losses in canned ~ -OShRE he wierne 
€ss. Processed meats lost between 50 and ' is between 37 and 74 
Originally present. Processed and refined neil product. Refining of 
Per cent of their Original meet in the wholeg act’ 
-58 per cent losses. : . ce reduce 
ins jo Se _ losses of pantothenic pscak ne panfottiedte 
bioavailability, Frozen green beans lost 53 per ce reen peas lost 29 per 
8cid content after | 2 months storage whilst frozen a fefloce (hela 
Cent during the Same period. Canned i ee per cent depending 
Pantothenic acid to the extent of between 30 an ae 
ON the tj rage. aan iotin. Studies ai 
ee pan ce about the ror . bears Bec 
More katedby the natural synthesis ofthe ap peating that intestinal 
Sre biotin is often excreted than is eaten aad Thissourcaislonele 
Synthesis js highly efficient in the healthy indivi thé Bloay TEBER of the 
Probably sufficient for most people's needs and 
acteria] vitamin appears to be high. 


ied out on those 

Most of the above studies on vitamins have ae that the 

Present naturally in foods, However, recent s = to that of vitamins 

loavailability of vitamins added to foods is bag ed which have 

indigenous to foods. Several processes have been aos. on rete 
&xtended the Shelf life of vitamins added to 


4 = is 
‘i Tahsls uch vitamins | 
Supplements, When this happens, the bioavailability of s 
increased. 


Minerals 


inerals iron, 
; onthe mine! 
Ost studies on bioavailability have been carried out 
Calcium and zinc, 


o two 
, it is. There are 
lon — bioavailability Of iron depends upon the type i 


3 ish or fowl 
: nimal, fish o! 
Pes, cal 'aem iron, which is found only in foe Lite origin but also 
"gin an Non-haem iron, which is present in foods 
curs in me; 


i : ken 
‘ats, fish and poultry. ause it can beta 
EM iron is better absorbed by the human eet ed intact, and after 
by the absorbing (mucosal) cells of the inte: 


* 
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n 
F know! 
cids are 

E absorption, xcessive intakes of i ar =a! i emus ae 
fee Sorption and uti ization, ; F ses ast 
oe pe eee for vitamin E increa 


der 
Eis 


‘oavailability- 
decrease vitamin E mares 
f 100mg or less per day, 


“shel 

highe 

absorbed by the i a from 

intakes, bioavailability iS reduce. In man, the vitamin is abs 


wever 9 
the small intestine by an active transport mechanism. Some a the biO” 
d by simple diffusion. Diets high in pectin or zinc decr Ki 
availability of yj amin C as do high levels of iron and coppel of B, from 
Vitamin in) ~ at low dietary intakes the absorption rable activ! 
"8Y-Tequiring, Sodium-dependent and satu entration>: 
transport mech, ism requiring a SPecific carrier, At high remediate 
the Vitamin ig abso) Passively, Mainly from the duodenum. 
after absorption into 


d tO 
late 
intestinal Cells, vitamin B, is pace dl 
Produce its Active form, Bioavailability is high but is reduce 

and when there is a deficiene i 

reduced by g; i-thi 


i also 
Of folic acig. Bioavailability may 

TY anti- lamin factors th 

fish, Shellfish and bra en); 


ueberrjes, black 
Fed beetroot 


— at intakes o 


80 and 90 Per cent of ascorbic acid is 


at include Siaaeae an 
n); Ue to caffeic acid, aba an 
Currants, p icory, brusse| sprouts, red ca fruits a 
. These anti-thiamin factors appear only in the raw 


©yed when the food is aah a 
avin) — Usually thi, is wel] absorbed in the erie : 
removal of the Phosphate 8TOUups a ached to the vitamin in oe 004: 
If riboflavin ig complexed to cq ain proteins and peptides in viable: i6 

fo evan, once aval ilabilit 
absorbed in all Parts of the Small inte. ine, Factors that reduce cameos anti 
include alcohol, high zinc levels, Copper, iton, ascorbic acid. can sign 

ne, theophylline anq igh levels of tryptophane. T! 
Clarification 


d from the = 


feet 


ine DY 
intestine 
Niacin — normally absorbe ©mach and small inte: 


es ore pa: sodium-dependent, active transport mechanism at low 
rian fas, €s, but passively absorbed at high levels. Bioavailability of 
millet it a on whether the vitamin is free or bound in the food. In 
isin poune and well absorbed. In wheat, cereal products and corn, it 
the vitami orms that are not biologically available for the human unless 
y treatin his freed by processing. Bioavailability is therefore increased 
ah appre : Prk with alkali or steaming or roasting it. Brewed coffee contains 
actor ie >" amount of niacin which is of high bioavailability. The main 
Vitamin aaite bioavailability of free niacin is alcohol. ; 
ate readil < itind) —all three forms of vitamin B, present in foods 
than 95 Y absorbed by a non-saturable process. In human beings more 
Pyrid eon of orally-administered pyridoxine is absorbed but 
'B te pyridoxal phosphate have even higher bioavailability. In 
intact. Pu = Osphorylated and this form of the vitamin is readily absorbed 
Stevan B, is more readily absorbed than that in foodstuffs. 
iver diseag ity is reduced by alcohol, particularly in those individuals with 
and such coe Be antagonists in foods can reduce bioavailability 
Mimosa bea Sinclude linseed, mushrooms, jack beans, velvet beans and 
Ody rather fe The effects of these substances manifest themselves inthe 
in brackets) | * in the absorption process. Losses of pyridoxine (figures 
our trap < ing to reduced bioavailability, occur in refining of wholemeal 
Vegetables a 94 cent), freezing vegetables (37-56 per cent), canning of 
Cent), meat Berit per cent), canning of meats, fish and poultry (43-49 per 
SSeS are me ae (50-75 per cent), cooking (55 per cent) and storage. 
Of milk ee tin milk during processing, storage or drying but sterilization 
eat ar to a marked loss in the bioavailability of the vitamin. ; 
aailability mse of corn and soya bean meal caused a loss in the bio- 
UPetior to th vitamin B,. The bioavailability of the vitamin from beef is 
Per cent | at fr ©m potato, cornmeal and spinach. The vitamin Is 5 to 
€nticheq nae available from wholewheat bread than from white bread 
Nana and era High bioavailability is observed from tuna, beef. 
Vitamin Bei ilbert nuts but is low from peanut butter and soya beans. be 
5 and 63 n wholewheat bread and peanut butter was found to be a y 
Western qj Per cent respectively, of that available from tuna fish. In t 
0 81 per St as a whole, the bioavailability of vitamin B, ranged from 6 
um cent with a mean value of 71 per cent. 
an studies, bran and other fibres had little, if any adverse effect 
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combining with various 
where it is carried to a 
absorbed from the diet 
substance with which iti 
charged fo 
the ionic j 
attaches t 


From then on it is treated like ha 


bioavailable than haem iro 
diet into the intestinal cell. 
Haem iron absorption is not al 


C each 


—the main 
D. Without this vita 


intestine. Howeve 
factors in the foo 
contribute to its 
acid, including h 


T even in the 


d and the form 
bioavailability, Al 


simultaneous 


12) 


Vitamins and Minerals 
(iin ana inte 


specific proteins is transferred to the blood a 
ll parts of the body. Non-haem iron cannot ‘, 
intact because it must first be separated from i 
is combined leaving the iron in an ionic or roa 
rm. Specific receptors in the intestinal cells are needed to remo it 
ron from the intestine and Carry it into the cell itself eee 
© specific protein carriers similar to those used for haem oe 4 
m iron. Hence non-haem iron is be 
n because it is taken up less efficiently from t! 


d 
ffected by other factors in the food a 


; inC: 
Presence in the food of vitamin 


: ; ure 
meal is the amount required to nee 
lant foods containing it. Vegetarian 


2s 
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e hydrochloric 

; ith normal levels of ae: acliaes 
calcium carbonate oe vehctede were arse at stomach. 
acid, both types of calciu the supplements were f ein the bioavailability 
results were found when |, there was little Laake was achlorhydric 
When taken ce ater whether ch nears pe es a 
Of calcium as citrate sorbed wi ; is absor' 
oot In both cases — ad calcium but mee Percentage 

Milk is an NPD ci from certain calcium SuRP calcium lactate (32); 
ee fren io a i calcium acetate (32): carbonate (39) and 
Calcium absorbed is i ati citrate (30); ache contents of gastric 
ia alent ae apply to those with nor! my 
Whole mi . : lability of calcium. 

ee ce kes can affect adversely renga te ine wre 

High protein inta : ng an siwintakesor 
Se erenterer at steed yay el 
calc oe ae san scicave excessive ee 
Calcium, the ooh appe in is 
Of protein eaten. High rietensed osysebiy due i lead to 
by gat the urine i the urine. Highly purified pe foodstuffs such as 
by later larger soe: in than does protein eaten be because the latter 
Seater losses of ca Pe plant foods. This may, the purified protein. 
Meat, fish, fowl or hig ie phosphorus not present orale by extra 
ee protein should thus be 
calcium, 

Factors th 
intakes but 
Tatio is 15: 


rus 

; igh phospho! 

ium include hig forte 

ee ‘ ilabili of calcium ium:phosp! 

a nibh ie whose ideal oe ae present 

this applies cr ies and adults, early a reduceroatelurfl 

iets 
pacium:ph : hom ratio pala paren! = consent 
bioavailtine alte not been realized. Other ‘ory fbie levels, high ane 
h bi 2 lability of calcium are high die turated fat. Certain roids, 

a — aac levels and high intakes of wes include ae 

ma st Saree igh bioavailability and sees anti-convulsant 

ehaostonce lcm lon La se eat cei ~ ee 

antacids, diuretics, baat nas the small aE eee ee 
i ; ; ur. ay ‘i 

eae ~duodentmand:ti sun oe zinc is estimate 

: ae up Se ace bstwrecnsfReael 12: 

om tl €colon. In the 
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, ' ion 
to enter the bowel daily and to be reabsorbed. Mechanisms of absorptio 
are not understood bu 


t there are likely to be two pathways, one for small 
dietary amounts and the other for larger therapeutic quantities. Absorption 
is increased by stress, endotoxaemia, steroids and in pregnancy am 

lactation. 


: ata: ‘ 'g 
The bioavailability of zinc from human milk is better than that from coW 


2 see i ie 
milk formula shown by the superior response of the zinc deficiency diseas 
acrodermatitis enteropathica to huma 


When presented in animal-based fo x 
lants. Low bioavailability from pla" A 
e€ and phytic acid contents of fee, 
dies suggest that dietary fibre is less importa 
this respect than phytic acid content. Bioavailability of zinc improves 
the protein content of the diet. Adverse e 
ponents can be offset b 
protein. 


- 


om 
ffects of some vegetatle 
'y consumption of a mixed diet containing 2 


es: 

iW Known also as flavor a 

rs that include re S accompany vitamin C in foods. we é 
sinensetin; eriodictyo|: hettamett Nidin; quercetin: nobiletin: tae 
; ! Be é naar . 

Richest food Sources are: Citrus fruits pePrhie Myricetin; kaempfe!o” .. 


of 
S and pulps); apricots: chet! 
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i . eat. 
STapes; green peppers; tomatoes; papaya: broccoli ere arg 
Entire complex present in lemons. Buckwheat richest in rutin. 
Core of citrus fruits richest source. 
Stability is high, even in canned fruits and vegetables. f blood vessels 
Functions with vitamin C in maintaining the integrity o anti-infective 
Particularly the capillaries; as anti-inflammatory agents: as 
agents. 


in; eas 
Deficiency symptoms include small haemorrhages under the skin; easy 
i a rted larl 
xicity symptoms have not been reported. icular| 
fits ee to be beneficial in menstrual noes Ee 3 
Unctional uterine bleeding: in varicose veins; in voctstod wht 
€morrhoids; in excessive bruising especially when associat Two types of 
In treating thrombosis: in nosebleeds: in bleeding gums. 
ioflavonoids with specific and distinct actions: 


— i iletin 

IS Methoxylated type. occur almost exclusively in Sen ie 

POssesses anti-inflammatory action. Other methoxylate Nobiedi- are 

Prevent stickiness of platelets and hence thin the pot. a Tayancte 

tangeretin act as detoxifying agents. Other methoxylate 

SSess anti-infective properties. ee ferol 

- Hydroxylated bioflnvonatal like quercetin. pee as “ pee 
8PPear to Prevent cataract formation. Act as anti-oxidants to p! 


iosclerosis and 
foods. Rutin Specific in treating high blood-pressure. arterioscl 
2€Morrhages under the skin. 


bios I, inositol. 


bios I, biotin. 


ae lex. Known 
biotin, water-soluble vitamin, member of the id te Gyorgy 
as Vitamin H: bios II: coenzyme R. Isolated from liver by 
N 194], j 


atural form is D-biotin. 
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Best Food Sources 
in wg per 100g 
Dried brewer's yeast 
Pig's kidney 
Pig's liver 
Yeast extract 
Eggs 
Wholegrains 
Wheat bran 
Wheatgerm 
Wholemeal bread 
Maize (Corn) 
Fish 
Meats 
Rice 
Vegetables 


Deficiency Symptoms 
Babies: Dry face 
Persistent diarrhoea 
Adults: Fatigue 
Depression 
Nausea 
Sleepiness 
Smooth, pale tongue 
Loss of appetite 
Muscular Pains 

SS Of reflexes 
Hair loss 


and scalp 
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Functions 


As coenzyme in wide variety 
of body actions including: 
Energy production ; 
Maintaining healthy skin 

hair 

sweat glands 

nerves 

bone marrow 

sex glands 


Stability in Foods 


Very stable but see Losses in 
Food Processing. 


Deficiency Causes 


Antibiotics ; 
Feeding new-born child with 
unfortified dried milk 
Excessive intakes of raw 

&gg-whites 
Stress 


Therapeutic Uses 


Seborrheic dermatitis 
Leiner's disease 

Alopecia . 

Scalp disease 

Skin complaints ‘b) 
Possibly to prevent cot (cri 
deaths 
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Recommended Daily Intakes Symptoms of Excess Intake 


Should be at least 300ug 

Ut see separate entry. 
Difficult to assess because of 
large-scale Production by 
healthy intestinal bacteria. 


— CO re 
Tmt defects, Some can be associated with vitamin deficiencies in 
malform eae bal acid deficiency can cause still births, premature births. 
Cause con icon and mentally retarded babies. Riboflavin deficiency can 
Folic si malformations including cleft palate. 
© spina bif leficiency has been implicated in neural tube defects leading 
ifida, 


tema a 

mineral had i symbol Bi. Atomic weight 209. Not an essential 

in the treatment of or man but it has found widespread use in the past 

Protective aoe, bes and yaws. Its insoluble salts are still used as 
CULE toxic effect an © gastrointestinal tract and by application to the skin. 

heada : mal es include gastrointestinal disturbance: loss of appetite: 

Mild jaundic Are. Skin reactions; discoloration of mucous membranes: 

‘i blue line on the gums. Kidney changes may occur. 

fm Ntal St ig include anerve syndrome characterized by deterioration 

Neo ee Confusion, tremor, impaired co-ordination. Noticed mainly 

Ver pro} a ileostomy Patients taking insoluble bismuth subgallate 
Medical °nged periods. 

Us reatmer, Of bismuth include: 

2: antacig ee of syphilis by injection of the element or its salts: 

3, wns ction in treating indigestion; 

4a biote action in treating diarrhoea: 

“Do e und action on mucous membranes and raw surfaces in those 

THeUth is wide one Colostomy or ileostomy. 


kidn dely distributed in all human tissues but at very low levels. 
°.02 ye ae. lungs and | issue ry 


& fresh ymph nodes contain respectively 0.4, 0.01 and 
Ussue. Liver contains only 0.02yg per g. Daily dietary 


None have been reported. 


10mg given to babies with no 
ill-effects. 


Tonic to 
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. Sie : : ed jnt0 
for bismuth appears to ©xist in the body since the element is excret 
the bile from the blood. 


sé 
gallate, Provides 46-52mg bismuth in each 100mg. a 
's 0.6-2g when used or ally for its astringent properties in the eee): | 
diarrhoea, dysentery and ulcerative colitis Administered by mouth to 0 | 
control the odour and Consistency of stools in those with colostomy 


er ) 
Employed as a dusting Powder for treating eczema and inl 5: 
diseases. Incorporated into SUPPOsitories jn the treatment of haemort | 
For toxic effects see bismuth. 


ific 
nent. characterized by an inability to see in the dark. Spe“ 
result of Vitamin 


in 
ficiency, Prevented and cured by vitam 
(2500-75001U daily) 


lic 
blood, vitamins required f ssn fash cleo Eada 
acid, E. C and Bs. a or healthy blood Production inclu 


i bra 
- thrombosis, In heart, Coronary thrombosis. In brain. oe and 
ecithin (1 5p dai) se “PPlement with vitamin E (400-8001U GaN 6 
Warfarin, % Medical tr “atment includes vitamin K antagon's 


< syst0!! 
ally measured at t hi S a 
Wo levels; higher i 
MaxIMUM pressure of heart Contraction: lower is diastolic, restin€ 
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High blo 


Od-pressure May respond to choline (up to 1000mg per day) 


itself: as lecithin (up to 15g per day). Claims also that rutin (up to 600mg 
aily) can help reduce high blood-pressure. 


body content, 
(155 pounds: 1 | st 
average and in no 


the minerals calculated to be 
one) weight are shown in Ta 


ry: by sex: by family a 
Ca €Nvironment Which c 


an contribute varying quantities of minerals from 
a Water and food: by the presence of other minerals with an antagonistic 
; “ct against the desirable ones: by the time of day the body sample is 
aken (°.8. before Or after meals): by the analytical techniques used to 
Measure minerals. 
es 2: Minerals Present in a person weighing 70kg (155 Pounds; 

One) 

Metallic minerals grams Non-metallic minerals grams 
Calc; 
boa 1200 Oxygen 43500 
Sag 250 carbon 12590 
magne. . 70 hydrogen 6580 
iton “slum 42 nitrogen 1815 
Zinc 6 phosphorus 680 
Cop 2.3 chlorine Bi 
Vanadh 0.072 sulphur 100 
tin 0.025 silicon 18 
Man 0.017 fluorine 14 
Molybaes® 0.012 iodine 0.013 
Chron, um 0.008 
Nicke| 0.002 


0.00] 
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a 
- to hormone 
body odour, due to Over-activity of the sweat glands; to 


to acetol 
changes in the female: to metabolic upset, e.g. sweet smell (due 
of the diabetic’s skin and nitr 


kidney failure: to ex 
application of Powd: 
substances Producin; 
of deodorants of oth 
a combination of Magnesium (400m, 
Para-aminobenzoic acid 
waste scavengers, remov 
body, 


boils, tender. inflamed areas 


e site 
Of the skin containing pus at th 
infection. Pus con: 


wie d bacte 
sists of dead, white blood cells, living and = Stan 
s) and fragments of dead i aot ret 
iotics. Studies have shown that people wi it 


ling Oy 
Ment daily, blood zinc levels rose and heali 


Z, in 
aintal 
-INaddition, whilst blood zinc levels were m 
new boils did not appear, 


rt Ce 


bone, norma ely 


tiv! 
and vitamin A at minimum daily intakes of 2501U and 25001U Ted 108 
Bone pain of cancer has been relieved with very high doses 

daily) of vitamin ¢. 


ind 
n 

: : vitaml 

| development and healthy maintenance need vita" 


0 

inly 

bone Phosphate, edible, food additive that consists ma nt 
hydroxyapatite. Used as 


; Jem’ 

an anti-caking agent: as a mineral ere dail 

: mane ®S 39-9mMe calcium: ™g phosphorus per 100mg. Accepta mnt 
: x 70mg phosph~: ight. A pe 
Miscellaneous additive. tus per kg body weig! : 


de? 
; vid 
bonemeal, ™ain constituent ig calcium hydroxyapatite which pro 
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mg plus 18.5mg phosphorus. O} 
gars and traces of magnesi 


S UP to 6 tablets (i.e 
00-500me calciu 


™). Often used as an excipient or filler in tablet making. 


borax, also known as sodium borate; sodium tetraborate: sodium 
biborate: sodium pyroborate. Provides | | .9mg boron per 100mg borax. 


boric acid, also known as boraci 
'00mg bo 


ic acid. Provides \7.5mg boron Per 
Tic acid. 


Teservative 


edicinal uses have included: 


a €Xterna| Pplication as 
: 1d) to Teat b; 


Nasal douche (in th 
Yo f boric aciq and borax include i 
he ated rash with wi 
bl cule — characterized bya blue-green colour a si 
is 15 _ oe Profoun shock: coma; convulsions. Fatal dose hee 
to ‘In infants 3-6g. Repeated intakes of small am nr 
fe a Ulative effects, nies ie 
re ea 
sting : 1 toxicity can occur by the application of Oron, 
Ro dere i ety to broken areas of skin. For this Teason ‘ch 
Abs Dtion ~ Contain more than 5 per cent boric ; np Gusting 
Se) Utions applied to body Cavities ang mu = bor x 
Cous Membran 


+ Vitamins and Miner 


ches 
can be significant, so such solutions are not recommended as dou 
for vagina, bladder. wounds and ulcers. - with 
Boron is distributed throughout the tissues and organs of eae range 
the highest concentration in the bones and dental enamel. Thes - a 
from 5 to 15yg per g ash and from 0.5 to 190ug per g dry rapidl 
respectively. Blood plasma boron is high at birth but decreases 
within 5 days of birth. After ingestion of boron, the greatest increases iat 
inspleen, kidney and brain although thyroid levels remain at the sam 
figures as before. ve fttl if 
All foods of plant origin are rich sources of boron but there is ott if 
meat, fish and poultry. Beverages like wine, cider and beer ‘ vets 
significant amounts of the mineral. The mean daily intake in UK 
2.8 + 1.5mg per day. a 
Deficiency of boron in animals depresses growth. In the ae 
vitamin D, boron needs were enhanced. Boron was therefore beli€’ i 
be associated with calcium, magnesium and phosphorus metabo! ‘iot® 
addition there was an enhanced need for boron during stressful situa 


Postmenopausal women — in human trials, the effects of aluminiu™. a 
nesium, and boron on maj 


Or mineral metabolism in postmenctt att 
women were studied, A daily supplement of 3mg boron marke 


ao 


Y synthesis of sex hormones. ce ns 
tion of the diet with only 3mg boro tio" 


; : el 
WOMEN consistent with the prev 
neralization. 


Suggest that daily supplementa 
changes in postmenopausal 
calcium loss and bone demi nb? 6 
Arthritis — epidemiological studies indicate a relationship betWe® tie 
intake in the diet and the prevalence of arthritis in various pope 50° 
Where boron intake is lowest, there is g high incidence of arthriti$ 
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Percent in Mauriti 
ritiu - 
boron (0.5-1.5 sand Jamaica). Where the diet provides more available 


Other Countries). Trials j 
Well to sy - Trials indicate that huma : 
Of s io of 6-9mg boron daily = in a few weeks. 
Ose of 6-9 one 0-90 per cent of cases has been claimed THSRAAAL 
Telieveq. When Bie daily can be reduced to 3mg once symptoms are 
™ supplementati ed to the 2mg in the diet, these studies suggest that 
Symptoms. Shea os (giving 5mg daily in total) should relieve arthritic 
Normal arthtitic fe oron has been found to give harder bones than the 
the Content of b Mur. In one examination, arthritic femurs had only half 
Oron (29ppm) compared to healthy bone (60ppm). 


bra 
nm, allt , 
YP€s are rich in minerals and vitamins. 


Over 109 


_% Minimum daily needs in 100g 


ewe 
DimENNEy B, B, By Be Bu Ys 
4 


Foli 


VITAMINS 


op 
8 
iS 
wn 
GS 
g 
c 
= 
3 
= 
Ss 
— 
= 
= 
ae 


% Desirable daily intakes 
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Over 100 


Wholemeal bread (J 
White bread O 


gases 


% Minimum daily needs in 100g 


% Desirable daily intakes 


= 
Na K cl 
MINERALS 


Saccharomyces cerevisiae. Dri 
nN mg per 100g): carotene 
“IN (4.28): nicotinic acid (37.9): pyridoxin 
>): biotin (0.08); folic acid (2.4): vitamin C (tr 

Ric Source of RNA and DN 
f drieg yeast, 


ed variety contains 
Vitamins (j (trace); thiamine (| 5.6): 
€ (4.2); pantothenic acid 
ace). 


A which together account for 12 per cent 


OW in Sodium b 
Magne ium, m 
S 


ut excellent Provider of 
anganese, iron, co 


in mg per 
i Magnesium 231: 
53, 


-3; copper 3.32: Phosphorus lif 


chemical symbol Br, atomic Weight of 79.9 
from salt lakes and s 
h : 


€r contains 67m 
3 Omine is one of the Most abundant and wi spread 
Petfoy 8nized trace elements it has not been conclusively hown to 
Howe Y essential function in plants, micr Tganisms or Nima} 
Chick. ; can replace chloride to Support grow; hof some gae oo ‘ 
i : : 
ally replace chloride. Bromine at trace Mineral levels on 
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Patients, quality of sle 
Not in those rei 
years to prom 


omiae 

€p improved'markedly in those pb for ra 
ceiving chloride. Bromide has os 2 now beer alg 
ote quality of sleep. The toes i in the sedative™ 
replaced by more effective and less toxic drugs bo i # 

i ive fields of therapy. Bro 
a contain between 50 and | 00 times eet lev' 
iodine except in the thyroid where the reverse is true. 


colt 
dis i 
in heart J 
of some tissues are affected by illness: e.g. they are elevated 


ine from Hl 
. ‘omine !T™ i 
induced by damage or by uraemia. Dietary intakes of br: 5 
diets have been calcul 


A die™, 
ated as 7.5 to 9.3mg per ee one a 
24mg per day and from Finnish diets at 4.2 mg per sie fumigat ‘ 
increased where Organic bromine compounds are us cnet growin : 
Soils and grains. In terms of bromine contents in the 

Can tolerate 200ug/e: gi 


ing rats 4 
rowing chickens 5000ug/g and growing 
diet without adverse effects, 


i 
da! 
' oolU 
he bronchial tubes. Vitamin “a respi , 
g the mucous membrane of t a 


iS 
Aes 5 rest 
itamin C(500-| 000mg daily) increase: 

Tal infections. 


inflammation oft! 
helps in therapy by stimulatin 
tract to resist infection. y; 
to bacterial and vi 


i ile pis™ || 

: © Conversion of blood haemoglobin to ae ; 

Excessive b Uising Prevented b adequate intakes of vita di 
lOflavonoid, ’ Particularly in: 


spo 
those involved in body contact 


io 
indi thay 
bruxism, Srinding of the teeth, Often carried on during sleeP- 
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ive rise to dental problems. Has been overcome by increasing intake of 
calcium pantothenate (100mg) and calcium (300mg) daily. 


burns, infection and pain of burn area of skin reduced by spray of 3 
Percent vitamin C solution (sterile). Healing rate increased by massive doses 
(Up to 10g) of vitamin C orally. Complemented by simultaneous intake of 
40010. vitamin E twice daily plus vitamin E cream or ointment (100IU per 
gram). 


ee a 


butter, salted. Good source of fat-soluble vitamins but negligible 
Quantities of water-soluble vitamins present. Provides (in wg per ee 
Vitamin A 750: carotene 470: vitamin D 0.76; vitamin E 2000. 


Mineral 


A high sodium food because of salt added during production. Traces only 
Of the other minerals. Salted, minerals present are (in mg per 100g): eee 
870: Potassium 15; calcium 15: magnesium 2; phosphorus 24; iron 0.2; 
Copper 0.03: zinc 0.1 5; sulphur 9; chloride 1340. 


C 


eee 


C, water-soluble vitamii 
acid; he 
palmitat 


i¢ 
. _scorbul! 
n. Known also as L-ascorbic acid; ee 
xuronic acid; cevitaminic acid: L-xyloascorbic aci - ed {10 
€, ascorbyl nicotinate. White, crystalline powder. 2 
is by Dr Albert Szent-Gyorgi i 


ugh 4 
932 by Dr Szent-Gyorgi and Drs W. A. Waué 
SA) that substance cured scurvy. 


fruits, paprika and adrenal gland 
Hungary. Shown in | 
C.G. King (U! 


Best Food Sources Functions 
aioe Pet LOO Anti-oxidant aan 
Acerola cherry juice 3390 Promotes iron absorptio 
Camu pulp 2994 from food en 
Rosehip syrup 295 | | Maintains healthy sean 
Blackcurrants 200 | | Provides resistance to in 4 
Guavas 200 | | Controls blood cholester 
me 150 levels 
le es F 
150 id active 
Horseradish Makes fofte hormon® 
Broccoli os 120 Produces anti-stress ae 
1 i d ne! 
Green peppers 10 Produces brain an 


substances 


Recommended Daily Intakes 
Should be at le 


ast 60mg but 
See separate entry. 


Stability in Foods 


Most unstable vitamin P 
See Losses in Food Proce 


sind 


in mg per 100g 
Brussels Sprouts 
Citrus fruits 
atercress 
Cabbage 
Mustard tops 


All other fruire and 


Deficiency Symptoms 
Weakness 
Ssitude 

Muscle and joint pains 
Irritability 
Bleeding gums 
Gingivitis 

sening of teeth 
Haemorrhages in: 

in 


sk 


eyes 
Nose 


Vegetab 
les 20-40 


Deficiency Disease is scurvy. 


Vitamins and Minerals 
Best Food Sources : 


Functions 


Maintains heal 
Maintains ta ee 
pee healthy blood Ss 
Intains healthy sex oe a 
As natural anti-histarine ; 


More Needed Daily by. 
Those who take: 
aspirin 
contraceptive pill 
antibiotics 
barbiturates 
corticosteroids 
anti-arthritic drugs 
Those under stress 
The elderly 
athletes 
alcohol drinkers 
Anyone undergoing operations 
Those with infectious diseases 
Anyone with accidental 
wounds 
Anyone undergoing den 
surgery 
Diabetics 
Those with gastric and 
duodenal ulcers 


tal 
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Therapeutic Uses 


Scurvy 

lron-deficiency anaemia 
Bleeding under the skin 
Respiratory diseases 
Bleeding gums 
Psychiatric states 

Colds and influenza 
Cancer 

High blood chol 
Anti-histamine 
Alcoholism 


Arthritis and leg cramps 


af 
+. not 
cadmium, chemical symbol Cd. Atomic weight 112.4. It is aii i 
fe Nutrient for man and can be toxic after high intakes. ie 
Nature associated with ZiNC Ores, so it is |; en zinc is eX 
Earth's Shiite - SO itis liberated wh 


NCe 0.1 to 0.2 
Atbirth cadmium j we Berke, 
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Symptoms of Excess Intake 


Nausea 
Abdominal cramps 
Diarrhoea antl 
These are highly ai wi | 
daily doses below 3g. fe 
Generally regarded as a S 

vitamin. 


sterol levels 


Oo} 
Ver 50 years or so toa body conten! 14 
to 30mg. More th be tn the idney® 
concentration of Dene ne at AR cal ao Wi i 
tissues and organs most cadmium is immobilized by complexing yf 
Specific protein calleq Metallothionein Thi to detoxify ¢@ a 
and other toxic min ing them tease to the tiss¥e 6? 
organs. When Metallothionej is eficient or saturated, toxic ence 

cadmium appear. Excretion iS very slow level of only 0.01 pet 
of body levels daily, Peel a att? 
Sources of cadmium include the atmosphere in the vicinity of nt dt 
smelting and plating plants: fettilizers such as superphosphate? y 
15-21mg per kg may be Present: drinking water which can contri gg 

ug per litre (soft 


ort water provides More than hard since galvanize? at 
contain cadmium), vegetables grow 


i j 
n On land irrigated by conta™ , dl 
water or polluted by factory Waste: tobacco smoke, up to 5 #8 
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from which cadmium is better absorbed than from food and drink: dental 
amalgams. 

Food sources of cadmium include oysters (3-4 wg per g wet weight); liver 
and kidneys (1-2 ue per 100g); fruits. vegetables and nuts (0.04-0.08 ye 
Per g): soya beans (1 yg per g) that have been grown on soil heavily fertilized 
with Salvage sludge. Muscle meats and milk are poor sources. Cadmium 
'Slost by food refining and processing. as are the essential trace minerals. 
Daily intakes of 55-70 ug per person have been proposed by WHO as 
tolerable. Calculated intakes have been reported as 60-90 yg per day for 
Young adult female New Zealanders: from 27-64 ug per day in children 
Confined to institutions; as 26 wg per day in daily food intakes of USA 
individuals; as ranging from 50-150 wg per day amongst various countries. 

Competes with zinc, copper and selenium in absorption and metabolism 
Probably by virtue of competition for some protein-binding sites. 

_ Excessive intakes can cause anaemia, probably by antagonizing copper and 
ON functions in blood formation; high blood-pressure, probably through 
: Ney damage; injurious effects on the reproductive organs in animals: 
aritai disease (see entry); atherosclerosis. Protection against excessive 
@ccumulation of cadmium is possible by adequate intakes of zinc, copper 
and selenium in the diet. Vitamin C at daily dose levels of 500-100mg 
Protects against cadmium poisoning and helps rid body of mineral. 
Acute toxicity effects after eating cadmium include nausea; vomiting 
minal cramps; shock: gastric and intestinal bleeding. After inhalation 
°Y are eye irritation: headache; vertigo; cough: constriction of the chest: 

Sakness in the legs; difficulty in breathing: pneumonia. ‘ 
fronic toxic effects include yellow pigmentation of the teeth: soreness i: 
“ostrils (cadmium sniffles); loss of smell; emphysema: pain in the bac 

mbs; bone changes leading to disability: loss of protein in the urine. 
; edicinal forms of cadmium include: ; ae 
da cadmium sulphide, used in the control of seborrheic den 

"druff, usually in the form of shampoos. It may cause photosensitization: 
Swi cadmium salts, used as antihelmintics (to destroy parastic worms IN 

Ine and poultry). 


e 


Ca 
of ey alkali metal with the chemical symbol Cs an' 
21. Occurs in the earth's crust only to the extent of | ppm. 


dan atomic weight 
sium, 
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nord 
. minel 
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like rubid 
has simi 


idium). on 
rubidium (see entry on rub trati 


ml ively. des 20; a 

(inng per gram): heart 11.4: kidneys 9.0; ne decreases a 

less than ls and Neral content in hea of these fin! 

that organ is dj or damaged but the significance iil 

are not known, ; els falling eel 
Most fruit and vesetables are low in caesium with lev 

3 and | Ng per 


ave NO’ uf 
1 & fresh Weight. Meats and dairy pr Seca of ¢ 
examined. These low levels are reflected in total daily in d 15p8! 
which hay, been €ported as Only 6 to 20pg in UK diets an ere i 
Of Italy, 

Radioactive cae. 

cays to 


wher 
iotherapy th 
M. Caesium-137, ig used in eres a 
barium-137 With emission of beta-rays. Caes 
as been Use 


Ss. 
: mour 
aS an agent for imaging lung tu 


fay 
ino 

i onin, Iso known as thyrocalcitonin, A peptide eg i 
*C'ds) hormo TOduc Y SPecific cells of the thyroid coke ce bl “é 
= Calcium levels and its action is to r bone: we 
medically in olting the rate o calcium release from the 

treatment of 
disease. ag high b 


d in 
od calcium levels an 
calcium, 


chemical s 


0 
¢ ma 
Ca; rae metallic r(J 

element present in the skeleton aaa aot ie remainde a a 
in the nerves, muscles aNd bloog. cium int a blood is essent! : ust 
Process of blood clotting. That in Rerves and in themuscles (0 cl 

the heart) is necessary for Nerve im 


: m 
Ulse transmission and 
function. 


___ Best Food Sources 
in Mg per 100g (max.) 


Gard cheeses 1200 
ft cheeses 725 
Canned fish 400 
a 250 
whe S [peasy 150 
ite flour (fortified 
Cow's milk ee 
Odt ve; 
Eggs peal 80 
Cereals 60 
Fruits 60 
Wholeme, 60 
: ‘al flou 
Fish (fresh 40 
uman milk 32 


re 


Daily Losses 


UP to 350me: hj 
ig; higher 
Mer and 
™eNopause. alter the 


Urine Ber 


aeq 
Whic S— uD to 400mg of 
and 9 Omg is from body 
fro Me is undissol 
™ foog olved 


Weat — 
but un , Only 15m 
P to 100, 
‘avy 


'g Normally 
Mg per hour 
Ork or exercise. 


Absorption From Food 


Between 20 and 30 per cent of 
that eaten. Higher figure 
applies when intakes are low. 
Absorption more efficient in 
the presence of: 

Vitamin D 


Proteins 
Lactose (milk sugar) 


Stomach acid 
Magnesium 
Absorption inhibited by: 
Phytic acid 
Dietary fibre 
Phosphate 
Saturated fats 
Rhubarb (contains oxalic 
acid) 


Calcium Regulation 


Under control of: 
Vitamin D and hormones 
Calcitonin 
Parathyroid 


See separate entries 
Oestrogens (female sex 
hormones) 
Thyroid hormone 
Excessive losses during and 
after the menopause. 


inerds 
16 ; Vitamins and Mitt 
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Functions 


Deficiency Symptoms 

Builds and maintains healthy 
bones and teeth 

Controls excitability of nerves 


Children: Rickets. 
characterized by: “te 
Excessive sweating ©! 


and muscles head 
Controls conduction of nerve Poor ability to sleep 
impulses 


nts 
Constant head sleepin be 
Slowness in sitting. cra 
walking a 
Bow legs, knock knees 4 


Controls contraction Of heart 
and other muscles 


Assists in process of blood 


clotting pigeon breast : using 
Controls blood cholesterol Adults: Osteomalacia. C4 
levels Bone pain 
Assists in absorption of Muscle weakness 
vitamin B,, 


es 
Delayed healing of tae 
(Both above conditions $! 
to vitamin D deficiency) 
Tetany — twitches and 
spasms 


Deficiency Causes 
Low dietary intake 


CK Of vitamin D xalic 
ner i 
sd Th thie of ieee bran, Phosphates, animal fats. ° 
Contraceptive pill 
Corticosteroid drugs 
Malabsorption due to: 
lack of stomach acid 
coeliac disease 
lactose intolerance 
diuretic drugs 
Pregnancy 
Breast-feeding 
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Therapeutic Uses 


Symptoms of Excess Intake 

Rickets Highly unlikely under normal 
psteomalacia conditions as body will reject 
Tetany and excrete any calcium that is 
cateoPOrosis above its needs. 

lac disease sta 

le only if vitamin 

Alle gy complaints Probab ly 

tox} 


ying a i 
mercury 8 agent in lead, 


D intake is also high 
» AUMiInij 
cadmium minium and 


(See D vitamin entry) 


If prolonged, high calcium and 
vitamin D taken together can 
Cause deposition of calcium in 


kidneys, heart and other soft 
tissues. 


Supplements (Calcium in m 
ed i : 

m *Scorbate (I an a (18): bonemeal (40): calcium acetate (25); 
Calg lubion at Cal Clum Carbonate (4 

lactay Blyceropy ha. 


& Per 100mg) 


Mi 
Vitamins an p 
‘Ou! 
agl jum 
s, are lci 
ium blockers. ar" aft 
Lis calcium blockers flowlC 
also known . aondaitie eerie ous 
on by — m to activate eco he ess 
alciu n ’ 
Hae stedion aaa bl sues? 
< le he. e. resistance and Dior 
rt muscle . 


e fi 

i 18) 

y Adv tha 

aS eae afl 

rtery sp hing 

uscle, fast heartbeat and coronary ro dee ne pital 

ns antagonists include iim eeecure, |p 

ae allergic reactions, low blood-p 

Occasionall 


Y Precipitatio 


‘a: 
ic acl 
ntothen 
Calcium Pantothenate, calcium salt of pa 


mal a 
m the seen by, 
cancer, any malignant tumour that Se erothe ‘cai 
Uncontrolled division of Cells that then invade a 
tissues, Mal ignan gTowths 


igh doses Of ¥! re! 
can be treated with hig mt0 pre ve 
conventional , rinary syste ig effe® 
"Needs sufficient vitamin C to saturate u times daily ail! 
against and tr, cancer of the bladder, 500mg three 
Inositol} (1 M8 daily) also has inhibiting effect. 
Teast ~ clin Tes 


vi 
Jement u! 
Of up to 10g daily vitamin C may ame eac erat 
Oe OFC arriveg at by increasing intake aximum 
diarthoeg One gram "day less than this is m 
Maximum Of 10g. 
Colon — Us i 


ef 
ast caret 
ing bre 
Vitamin ¢ th same regime as in Sat a treatme 
Lung — pr, enti (Particularly in to acco smokers) a 
beta-carote ie (4, 8 three times daily) 
Skin — Preliming r 
direct 
be m 


Li 
acid apr y 
! pee i 
S Suggest 0.95 Per cent retinoi 
areas affecteg ha: 
Ore Sffective 
r 


“nol 

etino 

Neficia] effect. Other 1 
cers — Vitamin C thera as 
Ne@ficial. at 


y 
ma 
ncer 
Sutlined for breast ca 

) 
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ional treatment 
rofessional 
Laetrile claimed to be beneficial in all cancers but p 
etrile claim 
€ssential. 


is adequate 
Mineral ; uffering from cancer is a ritional 
Itis important that the a . coments general ee, - artedar 
Nall the essential ect However, one trace mi ent of cance: 
Control of the Seen and perhaps the pee living in 
eed a evidence acca nae thana pak ee 
lOW selenium areas has a higher rate of heres inthe United S me 
Population livingina high selenium area. For person per day the <= 
Where Selenium intakes average 50-1 eka is about 250png pet ‘eves 
"ate is higher than in Bulgaria Ses with higher = eae levels. 
r ithi same country. ‘ b 
ee Sei of a * tl can actually be cured 
Animal xperiments have prov 


Ww : inst 
im on agains' 
ium rs to functi 

ith Seleniu Supplementation. Seleniu appea 

Cancer by: 


| Stimutatin 
tougheni 
Sancer-pr, 
© quanti 
OF treatm 


i cer: 
ts against can ot 
i m that protect roaties 
: Es atin and making it less prone 
ng the cel ay 
i 200yg pe! 
ee lah se tative is at least an 
i tas a preven rns 
ty of a sree to increase eines ae 
ent more mai 
Perhaps up shoe ce day. Daily intakes of wa a andes 
i Medical supervision in the treatment of cance 
Age to the liver or other side effects. 


ndent 
is in body depende 
mitine Constituent of muscles and liver. le honyoeliersior 
eo vitamin - Functions as transporter of fatty acids 

° Using them for energy production. 


ellow 
may cause y\ 
*rotenaemia high blood levels of carotene ae i reducing make 
of ration ofthe skin. Completely harmless and bape Orda 
* “aE Nes. Eyeballs remain white which disting 


‘ie een 


ws and Mi 
Vitamins 4 d 
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«mals ic 
ibuted in any “s 
idely distribute tenes of min 
ee aba Bia includes ree wees 
plants. Mo identi = otene that can qs itamin A 
sobs, a * [Aan soi are also . parsley Wee 
Cryptoxanthin an pinion We (12000) pag 
: 100g) are: carro 5 (4000): $ elons Cine 
ae a spring green taloupe ™ 000): Pabl 
oP a broccoli (2500): 500} Tettuce tl ); BF ah 
Oh ale ne 900); apricots (1 al overt 
endives (2009), Pumpkin (I cabbage (500): pe (125):c0¥ 
(1000): tomat S (600): sat : cheese (210): —_ follows: 
ib rw ee 8704 a vitamin A is a 


i inol 
! retino} €quivalent — l MIcrogram retin 


1S 
ne urs) 
micrograms aaa Pal 
icrograms ot ere agian 
3 shal A activity mcrae 

1¢ vitamin A activity from 


UT] 


e ‘ 
al 
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tests. Appears to be Protective against lung cancer induced by tobacco 
’ SMoking. 


Cataracts, 


Opacity of the eye lens. Can be induced by deficiency of 
vitamins B 


2 and C and the mineral calcium. May be prevented by vitamin 
* (Ome daily) vitamin C (500mg daily) and calcium (500mg daily). 


cathartics, Purgatives and laxatives. Prevent absorption of vitamin K 
and riboflavin. 


; ee 8 


foe wl sPorins, antibiotics. Prevent absorption of vitamins K. B,, and 
acid, 


| re 


. . . . 4 
me b es Supplies most vitamins and minerals but specially rich in fat 
“Ole vitamins and calcium, 

er 100 


% Minimum daily needs in 100g 
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chloramphenicol, antibiotic. Prevents fo: if 
intestinal bacteria, etaboll 
dm 
ionan 
xcretio 
chlorbuto}, anti-nausea agent. Enhances e i 
vitamin c. y 
Chloride 


ce 
7 an 
nd 
35.5, Noa 
Chemica] Symbol C1. Atomic uae 19 ee inP 
'8NeOus rock jg 031 per cent by weight: in sea bet form of ch 
Primari Sodium Chloride. An €ssential minera’ 
animals and Man, 

Oride ig Usually 8SSOciate 
fluids: high s ium | 
Versa. | 


eVvels 
Y fluids Chlori 
the Positively 
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Perallel with sog; ™. Excessive Sses can be eet hydro 1 | 
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ney be lost to 4 Significant degree in Persistent vomiti r 100 i 
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Y chloride is in 

stomach Cells fail to Produce 
- Thisis due toa breakdown inthe Production Mechanism, 
Chloride. 


Sodium chloride — ] 00mg Provides 
potassium chloride — | M8 Provides 4 3 M8 chloride 
taken as betaj Ydrochloride: Utamic aciq 

acid. 
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cholecalciferol, D, vitamin. 


_onginth? 

ial function? in 

cholesterol, fatty substance with three nae shea a ‘ 

Constituent of cell membranes particularly t ae eroid hormon” as 

Nerves; precursor of bile acids; precursor o of steroi de 

stress, water balance, metabolic). Production ol thigh oe 

vitamin C and Pantothenic acid. HDL -cholestef nee 
Cholesterol exists in blood and organs as rotein): V yLDLd a 

lipoprotein): LDL-cholesterol (low density lipop 

(very low den, 


h 
“d 
oO LDL ane (ron i 
Sity lipoprotein). High ratio leet an rats by 
to protect against atherosclerosis, BRenOS ad of anima dail 
disease. HDL increased by taking PUFA inste. eamin © 
600I1U of vitamin E daily. ine soome vita 
High blood cholesterol levels reduced by taking 
by taking 3g Nicotinic acid daily. otio" 
psof 
ents 4 
cholestyramine, anti-cholesterol agent. Prev 
i 
é mpler” yal” it 
choline, Water-soluble member of the vitamin B in limited of en 
Not a true vitamin as jt is synthesized in the ver nstituent gph? 
Known also as amanitine, lipotropic factor. Active ¢ loride. P 
Present in Supplements AS choline bitartrate, choline ch 
choline, lecithin, Colo 


UNS, crystalline substance. 55 tak? 
Symptoms of EX rom 
d apart f 


None reporte: d nausea: 


occasional mil 
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Best Food Sources 


Functions 
"Mg per Pave As fat-stabilizing agent 
ithi f: 
Lecithin Tanules 3430 As precursor 0 
siccated liver 2170 betaine. needed in uti 
f heart 1720 metabolism: acetylcholine, 
Eee-volk 1700 nerve substance Ms 
Lcithin oil 800 As component of lecithin 
er 650 
Begs Steak me 
heatgerm es Stability in Foods 
Drieg eWer's yeast 300 Very st able 
real 240 
ne 220 
cwses Ds} 120 Absorption from Foods 
itrus wa 
hol eal bread rs Absorbed better as lecithin 
= Vegetables “en than as choline. 
Sther fruits 
Rog 


t Ve, 
Milk 8etables 


Increased Intakes 
Needed by: 
Alcoholics 
Diabetics 
Those with Conditions in 
Deficiency Symptoms 


is 
0. Ex! 
F ight 52. 
chemical symbol Cr, atomic ie oe be used by 
€nt chromium is the only sae 

An Essential trace element for animals an 


Adult content is 
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orth Americans 
African Nati 
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‘ar East Inhabitants 
Incidence Of diabetes a 
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Pplements (in ug per 100ug) 


1 
( 
iumacetate 
mic chloride (32.8): chromium a 
ium (2). 


22. 
Orchro) 
chrom 
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chromium as Fis 50 4 
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Best Food Sources Dietary Deficiency 
in ug per 100g Poor sources include: 
Ege yolk 183 White flour 
Molasses 121 Shell fish 
Dried brewer's yeast LI7 Fish 
Beef 57 Poultry 
Hard cheese 56 Egg white 
Liver 55 Skimmed milk 
Fruit juices 47 Hence a diet high in these will 
Olemeal bread 42 not contribute much 
Bran 38 chromium. 
Alcoholic beverages 30 Food refining and processing 
Cereals 30 also remove most of the 
Honey 29 chromium from the original 
Wheatgerm 23 foodstuffs. Highly refined diets 
Vegetables 21 will also lead to deficiency, 
ie) Wholefood diets contribute 
; adequate amounts. 
Functions 
Chromium functions as the Glucose Tolerance Factor (GTF) — no other 
functions are known. 


F stimulates insulin activity directly by binding to both insulin itself 
8nd specific insulin receptors. Chromium alone does not do this. 
F therefore: 


Controls blood glucose by promoting uptake by muscles a 


timulates burning of glucose for energy. 
Controls b od cholesterol levels. 

€duces fat levels in blood, 

"creases HDL cholesterol. 
Seuces arteriosclerosis in rat experiments. 
Sie wates Protein synthesis. 

Mulates Production of essential nerve substances, 
Si “Teases resistance to infection. 
Uppre 


Sses hunger symptoms through brain ‘satiety centre’. 


nd organs, 


Effects of Deficiency 


Causes condition resembling 
diabetes jn €xperimental rats 
Impaired glucose uptake by 
Muscles jn malnourished 
children 
Nervous complaints 
Increased blood 
levels 
Formation Of art 
Plaques 
Increased blood fat levels 
May be a factor in heart 
isease 
Possib| 


ly related to some human 
diabetes 


Recommended Daily Intake 
None availab} 


cholesterol] 


€riosclerotic 


© but the US 
id Nutrition Board 


Therapeutic Uses 


Successfyy in some child and 


adult diabetes 


Diabetes 


a 
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Deficiency Cause 


ined and 

Diets high in refined 

processed saa ah ie 
Excessive losses Ir ee 

body in some pes 
Prolonged slimming 
Pregnancy - 
Severe as -woekae 
Prolonged intraven 
Alcoholism 


eediné 


Symptoms of DeficienY 


Similar to those os se 
hypoglycaemia an 
Irritability 
Frustration | 
Intolerance : 
Mental confusion 
Weakness 
Depression = 
Learning disabilities 
and in addition: “ 
Alcohol intoleranc 3 
Nervousness imilat 
Some ee 
early stages of are rine 
Frequent passing ©! 
Thirst - " 
Hunger 
Weight loss 
Itching 
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Effects of Excess Intake 
None have been reported. Low toxicity is the result of very poor 


absorption. Hexavalent chromium is more toxic but this is never used 
'N supplements or found in foods. 


ne SS 


Cigarette smoking, four main poisons are acetaldehyde, cancer- 
Producing substances (carcinogens), carbon monoxide and nicotine. 
Toxic effects of acetaldehyde. carbon monoxide and nicotine neutralized 
Y vitamin B,, vitamin C and cysteine. Beta-carotene protects against 
carcinogens, i 
Heavy smoking can inactivate vitamin B 2. inducing pernicious anaemia 
and eventually blindness. Treat with injections of hydroxocobalamin. 


ee a ets 2 


cirrhosis, chronic progressive disease of the liver characterized by 

struction of liver cells and overgrowth of connective tissue. 
Complementary vitamin treatment includes high doses of vitamin B 
Complex plus fat-soluble vitamins A. D, E and K to overcome excessive 


loss due to disease. Choline (up to 3000mg daily) may be needed to prevent 
atty infiltration. 


— = js. - ee ee 


c ts , 
itrovorum factor, folinic acid. 


i a ee = 


: i due 
claudication, intermittent. Pains in calves induced by walking ca Si 
‘onarrowing of leg blood vessels. Treated with vitamin E. 400-600 


Cobalamin, see B,, vitamin. 


stributed in, 
cobaltit 


as 


5 Wi di 
Cobalt, chemical symbol Co. Atomic weight 58.9- Me, 
nature. Abundance in earth's crust 0.001-0.002 per con® 

'Nnaeite, smaltite, erythrite. 
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Effects of Deficiency | 


Causes condition resembling 
diabetes in experimental rats 

Impaired glucose uptake by 
muscles in malnourished 
children 

Nervous complaints 

Increased blood cholesterol 

levels 

Formation of arteriosclerotic 
Plaques 

Increased blood fat levels 

May be a factor in heart 
disease 

Possibly relate 


diabe: 


d to some human 
tes 


Recommended Daily Intake 


None available but the us 
Food and Nutrition Board 
Suggest a safe and adequate 
range of intakes of 50-200ug 


chromium daily depending 
upon age, 


Therapeutic Uses 


Successful in some child and 
adult diabetes. 


Diabetes of Pregnancy 


Maturity-onset diabetes 
Reducing high blood 
cholestero} 


ME Cases of hypoglycaemia 
(low bloog Sugar) 


Deficiency Causes 


Diets high in refined and 
processed foods 


the 
Excessive losses from 


body in some diseases 


i imes 
Prolonged slimming reg 
Pregnancy - 
Severe malnutrition 
Prolonged intravenou 
Alcoholism 


s feediné 


Symptoms of Deficiency 


Similar to those of a 
hypoglycaemia and are: 
Irritability 
Frustration 
Intolerance 
Mental confusion 
Weakness 
Depression re: 
Learning disabilities | 
and in addition: 
Alcohol intolerance 
Nervousness ial 
Some symptoms are sim! 
early stages of cee a | 
Frequent passing of u , 
Thirst ~~ . : 
Hunger 
Weight loss 
Itching 
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Effects of Excess Intake 
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Se the mineral into vitamin : : ce for health. 
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so and a dietary source o} y Sh hisiss 
= ‘an only be synthesized by a ee percentoft i ail ! 
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© muscle tissues: 14 per cei : bare fe cob! 
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and kidneys, Blood levels Vary over a wide aby 71 5g cobaltin 
Per 100m! whole blood in one study and from . blood cells rat 
Most of the cobalt of blood is found in the re 
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Kg food. In diets of adults, intakes varied from 0. t Japanese wh 
Much lower levels are found in the diets of mos 


oO 
ily intake 

‘ ily in 
Sources recommend a minimum daily 
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Myelin, the fatty sheath that insulates nerves, and detoxification of cyanide 
Introduced through food and tobacco smoke. 

Deficiency of mineral cobalt is unknown but deficiency of vitamin B,, causes 
Pernicious anaemia. This anaemia cannot be treated with cobalt — it 
Fesponds only to injections of the vitamin. 

Therapy with cobalt has been used in the past to try and stimulate the 

One-marrow to produce more red and white blood cells. but there is no 
Convincing evidence that it helps. Therapeutic forms include cobaltous 
Carbonate: cobaltous chloride; cobaltous nitrate. These are usually added 
to animal feeds. 

Food additives containing cobalt are no longer used. Once it was added 
during the beer-brewing operation to improve the quality of the ‘head of 
ql € glass. This practice led to toxicity effects (see below) and the practice 
'S No longer carried out. ; 

Toxic effects of cobalt are highly unlikely with intakes from a normal diet. 

"en used therapeutically in doses of 29.5mg daily side-effects included 
8oltre, hypothyroidism and heart failure. Intakes of up to 17.7mg daily by 
heavy beer drinkers who drank up to 12 litres of beer (cobalt content about 
|.5mg per litre) caused heart disease and death. Protein intake in these 
People was low: high-protein dietary levels are believed to protect against 
Cobalt toxicity. Other toxic effects of cobalt noted in animals and human 

Ings include overproduction of red cells (polycythaemia vera). 


Cobaltous carbonate, provides 25.9mg cobalt in 100mg carbonate 
las hexahydrate), A nutritional factor used in cobalt or vitamin B ,, deficiency 


'N ruminants. 


Cobaltous chloride, provides 24.7mg cobalt in 100mg chloride (as 
;'€xahydrate). A nutritional factor used in cobalt or vitamin B,2 deficiency 
'NTuminants, Large amounts may lead to death in children. Toxic effects 
Nclude skin flushing: chest pains: dermatitis: tinnitus (ringing in the ears): 
Nausea; vomiting: nerve deafness; myxoedema; heart failure. 


ee nL te Ue 
Sebaltous nitrate, provides 20.0mg cobalt in 100mg nitrate (as 
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ion) 
: deficie 
itamin By2 
hexahydrate). A nutritional factor used in cobalt or vita’ 


Irin me 
: t of coba 
in ruminants. Has been used as a dietary supplemen 
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vita! 
itami some BVI og 
Cocoa, the powder supplies carotene. vitamin E oe 1008. viet 4 
but is devoid of vitamin C. Carotene level is ae, ste 100: th wh 
content is 3.2mg per 100g. B vitamins present are (in 6.07, Folic ac 
0.16; riboflavin 0.06; nicotinic acid 7.3 : pyridoxine 0. 
is 38ug per 100g. 
ide 
ovid 
Mineral ium, Excellent pr iu 
Rich source of sodium but even richer in potassiu ~ per 1008): 4 io! 
of all minerals. The Powder supplies the following (in hosphorus 60: 
950; potassium 1500: calcium 130; magnesium 520: pl 
10.5: co 


Pper 3.9; zinc 6.9: chloride 460, 


coconut, supplies less vitami 


nE other nuts but tha! 
and B vitamins than ot ‘ 
€ vitamin C. Desicc: 


iran? ag 
"a in most vita 

contain som: ‘ated Coconut is richer . is 1.0me per me 
fresh edible Portion. Vitamin £ level of edible portio 

desiccated variety 


are (iT 1g, 

is devoid of vitamin E. B vitamins Se ate om 

Per 100g) for fresh and desiccated coconut respectively ine 0.04- 08 

06: riboflavin 0.02, 0.04: nicotine acid 1.0, 1.8; pyr en ye pet ly 

Pantothenic acid 0.20, 0.31. Folic acid levels are 26 and ntent of fr 

respectively for fresh and desiccated coconut. Vitamin Cc — varie e 

coconut is 2mg per 100g but there is none in the sy flesh. wea 

Coconut milk Supplies traces of most vitamins that are in the 

Only of Vitamin 


amine: 2 
- thiamin® ci! 
E. B vitamins Present are (in mg per 100g): th a 
tiboflavin, traces 


: then ab 
Only; nicotinic acid 0,2: Pyridoxine 0.03: ieee is 2" 
0.05. No folic acid or biotin have been detected. Vitamin 
Per 100g. 
Mineral 
Should be re, 


8arded as 3 800d provider 
Phosphorus, iron, Copper and zinc. A low s 
Variety is richer in all Minerals than the fresh 
fresh and desiccat 


; respectively (in m 
Potassium 440. 750: calcium | 


iv 
of potassium. maga 
odium food. the desi€” jo! 
nut. Mineral cour 1, oA 
B Pet 100g: sodium "agg 
3. 22: magnesium 59. 90; phospho 
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160; iron 2.1, 3.6; copper 0.32, 0.55: zinc 0.5. (desiccated not measured): 


Sulphur 44, 76; chloride 110, 220. Milk provides more calcium but less of 
Other minerals, 


Cod liver oil, rich source of fat-soluble vitamins but completely devoid 
D uater-soluble variety. Provides (in mg per 100g): vitamin A 18.0: vitamin 
D 0.21; vitamin E 20.0. ; 
Contains also polyunsaturated fatty acids known as Eicosapentaenoic 
an 9.0 per cent and Docosahexaenoic Acid (DHA) 8.0 Pe seh 
acids ave essential roles in body metabolism. Total polyunsaturated fatty 
Present at level of 23g per 100g oil. 


Mineral 


contains the following minerals, in trace amounts only: sodium: potpesti 
Slum; magnesium; phosphorus; iron: copper: zinc: sulphur; chloride. 


roenzyme Q 19, avitamin-like substance that is found in all cells of the 
y butiis particularly rich in heart muscle, nervous tissue and blood. There 
are at least ten types of coenzyme Q designated coenzyme Q, to coenzyme 
Qi but the human variety is coenzyme Qo. The coenzyme is present in 
the diet, mainly as coenzyme Qj») from meats but it is also made within 
o body. The body makes coenzyme Qo exclusively. In the early days 
Ofesearch, the substance was available only from the heart. liver and kidney 
Utit is now manufactured in large quantities using a bacterial fermentation. 
CoenzymeQ 1» functions essentially in the transfer of oxygen and me 
tween the blood and body cells and between components of those cell s. 
The cell cannot function effectively without coenzyme Q1o and when it is 
deficient, the work-rate of muscle cells is adversely affected. Low levels 
Pf coenzyme Q,, have been found in heart cells of those suffering from 
heart problems and heart failure; in the nervous tissue and brain cells of 
those with mental problems and in the white blood cells of those who ane 
infections. Treatment with oral coenzyme Qq in all these cases studie 
‘as improved the individual's condition. 
Intracellular levels of coenzyme Qi» have also been found ibe a. 
@S a person grows older and its deficiency appears to be relat a ac 
&ffects. Clinical trials have indicated that some anti-ageing crite 
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gum deterioration, has been shown to be halted by taking 
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a : is somewhere bet” 

Coenzyme Q 10 iS fat-soluble and in structure is so! ps 
vitamin E and vitami 


: ion overla 
"K. Hence, not surprisingly, its function 
some extent with these two vitamins. 
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coffee, all types of coffee are devoid of carotene and vit 
Source of nicotinic acid. 


Ground, roasted variet 
Nicotinic acid Per 100g. The 
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N measured. e vitamine 
Infused ground coffee supplies much lower quantities of the abov 0.7me 
Riboflavin content is 0.01mg per 100g. Nicotinic acid content is 0- r 
100g. ; twee 

Instant coffee (in dried form) is avery rich source of nicotinic acid at ce i 
24.9 and 41.5mg per 100g. Riboflavin content is 0.1 mg per - ame Pe 
contains pyridoxine (0.03mg per 100g) and pantothenic acid (0- 

g). 


= round: 
Decaffeinated coffee (in dried form) provides similar vitamin ee 4 

Toasted variety. Instant decaffeinated coffee has similar vitamin 

instant coffee. 

Mineral sil 

Fairly low in Sodium but very rich in Potassium, calcium, magne?" ig 

Phosphorus, iron, cop; 


ions 
Per and sulphur. As a drink, all concentration 
reduced. The instant va 


d cof 
y riety is richer in all minerals than groun 

‘USE it is concentrated. 

Ground toasted 
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» sulphur | 10: 
; é 0.82: sulp 
130: Magnesium 240. phosphorus 160; iron 4.1; COoppe ae 
chlori ‘ ; - potassium 66. : 
Ig = coffee (in mg per 100g): pice peed A 
E : iron trace: - calci : 
‘Magnesium 6; phosphorus 2: iron : jum 4000: aa 
insta variety (in a Per 100g): sodium 41: Sc 0.05: zinc 0.5; chlori 
Magnesium 390; Phosphorus 350; iron 4.4; cop 
50. 


taming Aand Bi- 
ion of vitamins A 
Colchicine used to treat gout. Prevents absorption 0 
<> ae 


a. 
w as COTYZ 

3 act. Also kno’ 

Cold, Viral infection of the upper respiratory tra 


ith vitamin C 
Thinie:, $ ; 4 _ Treat with vit 

yes cold in alan ke during period of lesan tt then eau 
at j mee " on every 4 hours until relief is a mg maintenance dose. 
rede i ee to | gram per day then 5 


Mineral 


ining 23mg zinc. 
containing ‘al, 20 
; king lozenges In the trial. 
Si n relieved by suc | hours. . 
- aie wee lozenge every two ne their cold Cs 
Per cet Fee with colds for less than three Ss did. After a week. 8 king 
Within 24 ae sucking a arcane a) halt matowed do 
‘ ho had taken zi that are swa ible 
— ke those with ee d symptoms. Zinc cea so itis pos 
‘ork . Pe aa a effect in relieving oe eae es in the mouth. n 
that eee ee a direct action on the col 
r : iplication. 
and throat which stops their multiplicati 


; mall tender lumps 
ciby aherpes vinis- Tey Dees 2 pee peal 
©oldsores, cause J f the mouth. gums or [ly cE OP ener 
on the lips, tongue. eae - nsation. Lumps usua’ lag takes between ee 
Y a tingling or itching spi abouta week Severed or treated jail 
ulcerations that form a sca Id sores may be prev of elemental zinc oo z 
Ubplienicane tiles cb he ein e (500me daily) May 2 
aoe cet Gompiewenen? vitamin 
'S needed for therapy. 


inerals 
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bee! 
sore have 
help. Zinc creams applied directly to a siervioned me ae 
claimed to accelerate healing. The mineral —— aati 
of the virus. allowing natural healing to proceed. 


é 
n, Dru 
eee the colon. A 
colitis, chronic. inflammatory and ulcerative cyan multivita™ 
treatment should be supplemented with high eon 
preparation plus extra vitamin C and B, when onc 


i ans) 
ive ti kin, joints. vital OF€' 4 
collagen, main protein of connective tissues (skin. 


wou 
. in. RateO 
throughout body. Starting material for production of gelatin 
healing depends upon rate of 


‘ enden 
production of collagen. itself dep 
vitamin C. 
Vitamin C (500 to | 
undergoing sur 
accelerate heali 


jent9 
4 patie 
000mg daily) often given routinely tO 10 


injury 
; idental in| 
gery and those recovering from accide 
Ng process. 


2s er 


colon cancer, see cancer. 


oe Tl 


d capsule 
ee, an 
colouring agents, for those used in vitamin tablets 
Manufactured in the UK, see E Numbers. 


constipation, stubborn cases May respond to vitamin B, (1 gh ina 
Complete vitamin B complex sometimes used to stimulate antibi tic 
bacteria growth to relieve Constipation, particularly after 
treatment. 


i 


contraceptives 


. ms. 
: » barrier tyPes, such as condoms or diaphrae 
Or without contraceptive creams or 


n vita! 
i jellies, have no known effect 
or mineral requirements, 


be ee ea ee 


with 
mil 


oduction 
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Contraceptives, coil or IUD (intra-uterine device). Excessive bleeding 


ee by bioflavonoids (1000mg daily) or vitamin E (100IU every other 
y). 


thetraceptives, oral. Consist of synthetic oestrogens and progestogens 

Can increase requirements for certain vitamins. Supplementary vitamin 
ene vitamin B,, (5u@). folic acid (200ye). vitamin E (1001) and 
Pas (100mg) needed daily plus the minerals zinc (I 5mg) and ve 
availabi) Mg). High dose (1000mg and above) vitamin C improves ae i ; 
eVels, Po Of the oestrogenic ingredient of the Pill causing higher oes 
Meal 6 €nce supplementary vitamin C should always be taken at a separ 

T time of day to that of the contraceptive pill. 


. | 
efignescence, stage of post-illness often characterized Se he 
upp cy of vitamins induced by low food intake and by medicina se 

ment with all-round multivitamin preparation plus extra vitamin 
™g) in illnesses of infection and in post-operative period. 


“Opper, 


ight 63.9. 
AN essenti 


chemical symbol Cu, from the latin cuprum. Atomic wei 
al trace element for man. animals and many plants. 


Best Food Sources Non-food Sources 


in : 
Liv, a Si Much of the copper we receive 
Sh a 8.0 does not arise in the original 
Drie i 7.6 food we eat. It comes from: 
ives ers Beast 53 processing and storage of 
N 1.6 food ca 
Puls 1.4 Pesticides and fungicides left 
Cereal Poste 0.8 behind in the food 
S : 
i 0.7 Copper containers 
Who fish and poultry 0.3 Copper pipes that carry wee r 
Died fan bread 03 || —especially the soft va 
; fruits 0.3 Copper kettles 


inerals 
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Body Content 


An adult contains between 75 
and 150mg. Half of this is 
contained in the skeleton and 
muscles. A further 10 per cent 
is in the liver with significant 
amounts in brain, kidney and 
heart. As adult ages, liver 
copper decreases and that in 
the brain increases to the 
same concentration but the 


significance of this is not 
known. 


Babies have liver copper 
concentrations ten times those 
in adult livers, This acts as a 
Store since milk is not a rich 
Source of the trace mineral. 


Recommended Dietary Intakes 


Should be at | 


east 2mg daily 
which is met 


by most diets, 


Therapeutic Uses 

Treating deficiency symptoms 

As supplement in treating 
those with deficiency 

Anaemia (rare) 

Rheumatoid arthritis 

Intra-uterine device in 
contraception 


Excretion 


i iver 
The copper stored in the li 


is normally incorporat es 
bile from where it is aa a 
into the intestine and : 
excreted into the faeces: 


ed into 


Medicinal Sources 


ixtures 
Expectorant cough mixt 
Cough suppressant 
preparations a 
Decongestant preparatio 
Anti-algae solutions In 
swimming pools 


Deficiency Symptoms 


In babies: 
Failure to thrive 
Pale skin 
Diarrhoea 
Depigmentation of h 
skin au 
Prominent dilated veins I" 
skin 
In adults: 
Anaemia 
Water retention 
Irritability 
Brittle bones 
Hair depigmentation 
Poor hair texture 
Loss of sense of taste 


air and 


i= 


sf 
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Functions 


eae for many enzymes 

: tA ad colouring pigments 

“ orm in skin and hair. 
Ose needed for skin healing 
Ose that protect against 

- toxic agents 
hose concerned with nerve 
'mpulses in the brain 
a formation, when it aids 
'Ton absorption and 
corporation into 
haemaglobin 


In formati 
ra Mation of healthy bones 


developi 
p loping resistance t 
infection 2 


Deficiency 


Has been noted in: 
Malnourished children 
Malabsorption problems 
Infantile anaemia 
Premature babies 
Children with Menke’s 
syndrome (unable to absorb 
copper) 

Those living on highly refined 
diets 

Anyone with prolonged 
diarrhoea 

Those taking excessive 

amounts of zinc, cadmium. 

fluoride or molybdenum 


Those on high phytic acid 
diets (see separate entry) 


au: 


Medical tre, 


Cop 


Altho ' Symptoms of Excess Intake 
ee le icity of copper is generally low, acute high concentration 
Bens eaAaae giving rise to: ) 

Normal poe: abdominal pain: diarrhoea: diffuse muscle pains. 
An aig eee ae coma and deaths J 
lseases: we rid the body of copper can also occur in two hereditary 

: Wilsons disease and Indian childhood cirrhosis. Both need 
‘atment to dispose of the excess copper. 


Copper Supplements (in mg per !00me) 
Per amino aci 
(25.4) MNOacid chelate (2); copper gluconate (14): copper sulphate 
). ); COpper € 


rds 
104 


ir 
Vitamins and M 


py (0! 
iti i d curative pe. 

t bangles, traditional preventative an ‘eved that C Fj 
annitts Pet On the wrist or ankle. uly bee ina form é, 
dissolves in the acid secretion of skin and is then a in arthritis are USH 
can be utilized in the body. Blood levels of or Acie oe seatitil hypo! a 
high but mineral is ina Non-utilizable form. sata luble copper sal 
is true has come from Studies indicating that fat-s 
(aspirin) complexes are ab 


f ificially-induced 
effective in reducing the inflammation of artificially 
animals and of the clinical condition in man. 


from 
| glands 
corticosteroids, hormones produced by pee a cirues use A 
cholesterol. These Plus synthetic analogues (calle _ ely affect Ce D. 
extensively in medicine at relatively high levels. ae and proba 40 
vitamins. Increase requirements of vitamins Bg oe daily) 2 
Needs are B, (2 5-50mg daily in both sexes), C (500-1 

(4001U daily). Zine (1 5mg daily) also needed. 


Cortisol, a natural Corticosteroid. See corticosteroids. 


i i i ids. 
cortisone, a natural corticosteroid. See corticosteroid 


coryza, cold in the head. See cold, 


eaation: 
tri irs folic acid utilizati 
cotrimoxazole, antibacterial agent. Impairs folic acid ut! 


entermitteny 
» leg. When induced by exercise is called spas i 
claudication, Nocturnal (night-time) cramps treated with a ae du 
fore sleep) Plus vitamin C (500mg daily). Cra’ 
to restless leg Syndrome treated 


with vitamin E (4001U daily). 
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3 ter-soluble 
itamins. Wa' setts 
iations i fat-soluble v in 0.12: nico! i 
ariations in fat : riboflavi Biot 
cream, shows seasonal we 100: thiamine ee acid 0.30: bio 
Constant levels tees ee acid 0.004: pa Re. 
i : pyridoxine 0.03: ’ : , seo 
0.00 eve G L2, manip By aoe vitamin A0.2 ae cream 
eee rovides (per Winter single ( 0.4mg: 
eines ee eee : vitamin D ee 07mg: bea twice 
0.125mg: vitamin E me Beye ape approximately 
7 Barge ve eB (heavy) cream , ae 
itami 08 lug. " F sing 
i ee presi vitamins as 


d 

horus an 

; 7 ium, phosp! 

Mineral plying good quantities a, 5 

j d sup ace 

. epi amounts of the tr 
assi 


4 120; calcium 
ium 42; potassium Caen 
ides (in mg per 100g): sodium 4 70.20; zinc 0.26; ch 
ie ie Loe 44; iron 0.31; coppe 
9: magnesium 6; phosp! 
72, 


ium 
jum 79; calciu 
ium 27: potassium (7, hloride 
ides (in mg per 100g): sodium 10.13; zinc 0.17: ¢ 
oat ma Soa tal 21; iron 0.20; coppe! 
' Magnesium 4: phos 
46, 


: 00; 
‘ ssium | 
ium 34; potassit 0.21: 
; 100g): sodiu 10.16; zinc 
; : mg per 10Y ;coppe! 
Whipping variety a ake sal 27; iron 0.25 eas 
Calcium 63: Magnesium 5; : potassium | 20; ride 
chloride 58. — r 100g): sodium ce zinc 0.26: chlo! 
Sterilized, canned ee a ah iron 0.30; coppe 
"Magnesium 6: phosp! 
140. 


‘Team of 
Oxide con 

Ydroxide 
Providing 


esium 
ated magnes! 
ous suspension of aie! of mabnesen 
ue r \ : 
magnesia, an oe of 7.45-8.35 ae of magnesium o 
taining the vt ab equivalent of 550m 

-Ten ml contains 

300mg Magnesium. 


juvenile 
idism, juve! 
hyroidism. | nan 
ital hypot tardatio A 
congenita ntal_ ret affect 
*retinism, also tae of dwarfism. onefrom bth. Maya the 
YPothyroidism: a ‘syn oa lack of thyroid welt areas O! 
“Satseness of the skin be the population in is 
S Many as 20 per cent o} 


inert 
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rlylif 
ing foetal or €4 
Andes, Zaire and New Guinea. lodine deficiency during fo 

may lead to cretinism in the child. 


_ ont 
iodine is defi’! 
Cretins are often associated with particular areas ee : pears: fi, 
in the soil and water supply. Infants afflicted have “ openand ag ads 
the tongue is enlarged, lips are thickened, mouth tee puffy with E and 
Face is usually broad and the nose flat. Feet and body temperatul 
spade-shaped. The child is dull, apathetic, has low 


: tmay 
: : laints. | nd 
suffers from constipation and other hey have defective development he 
large at birth but as age progresses they have defec rad 
often stay as dwarfs wh 


they 

: entally 

en they develop into adults. a ail end : 
to severely retarded. If diagn dition and in M7 
One treatment reverses the con the more Fé! 
tion is soon recognized. Only in 


ini 
fcrenr a 
: F ‘auses O! e5 
As well as lack of iodine in prenatal or early life, other c 
are iodide t 


itis. 

ional enteri ion 

wer intestinal tract. Also known as wrsin supplement 
treatment comp! y high potency multivitamin s 


mented b' ‘ nsteroids: 
itami ticos| 
Extra vitamin ¢ ‘© recommended when on cor! 


f the sn 

A fe) UI 
Crohn's disease, generalized inflammatory disease 

intestine and | | 
and B, als | 


cyanocobalamin, B,, vitamin. 


| 
Cycloserine, antibiotic. p, 


duces availability of folic acid. | 
| 


fied 
- d typ! 

Is, inherited disease Usually starting in infancy ees J 

Y chronic infection of respiratory System. pancreatic insuffic | 
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SL up to 
sce i intake ( 
he S itamin Ci 
i ased vita 
at. Infection needs incre. 
Ptibility to b 


ion so 
mein, 
to fat mal in E (250 
tic insufficiency ih vitamin E 
alee aes ia 
increa intakes of vi wechibilzed’ 
needed dan Preferably water-solu 
Cysts, 


i most 
ition, is the z 
ign conditio pee 

rf f the breast, a ee a oes spe cent 
Cystic disease Tera breast occurr . discomforts equa 
common disease of the eect scons 
Smo i ston a tender but more 
SYMptom and cyst m ok, 
Symptoms, Discovery usually by palp: 


m rt surgery. 
from 
ent, apa 
| has been discounted treatm 
nce ma ignancy 


May be two-fold: 


r S001u Vitamin E daily for ej 
2. oll of €venin 


doses. 
into three 
3000mg daily divided into 

8 Primrose, 


Se; 
inical respon: 
ive clinical 

ks should gi 

ight wee’ 


D 
ie 


D, fat-soluble vita 


4 rl 
ndo 
, D,) foun on 
min. Occurs naturally as cholecalciferol (Ds ctl 
in foods of animal fe} 


by the by 
tigin and as ergocalciferol (D,) pr sare E. allan 
d in 1930 from cod liver oil by 

Vitamin. 


; its (IU). 
gram is equivalent to 40 international units ( 


of light on yeast. Isolate 
Known as the Sunshine 
| micro 


| 
ree 
Best Food Sources wiaiais e | 
in wg per 100g Substantial scares oy the 
Cod liver of 710.00 | | produced in the ski 
Kippers 210.00 action of sunlight. run" 
Mackerel 17.50 Three hours of summe' 
Canned Salmon 12.50 the face produces | a 
Sardines 7.50 vitamin D. Winter lig! body 
Tuna 9.80 produces Ig. Whole 
Eggs 


Milk 


ne 
exposure needs less tim 


1 
f ‘ood: cause? | 
Pion of calcium and Phosphate from the food: 
™M from the bone. 
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Is tickets in children 


Steomalacia in adults 
In bo 


Deficiency Symptoms 
Children: 


Unnatural limb posture 
XCessive Sweating of head 
Delayed ability to stand 


Knock knees or bow | 
Adults: a 


Bone pain 
Muscular weakness 
Uscular Spasms 
Brittle bones — easily 
broken 


Therapeutic Uses 


Rickets 
Osteomalacia 
€0porosis 


Recommended Daily Intakes 

would be at least 1Oug 

: 9O1U) but See separate entry. 
UPplemen ul 

exe 


Deficiency Disease 


"Doth there is Softening of the bones due to lack of calcium phosphate. 


Deficiency Causes 


Lack of meat, Poultry, fish and 
dairy products in diet, lack of 
exposure to sunshine. 


When sun exposure is 


sufficient, dietary sources are 
not required. 


Symptoms of Excess Intake 
The most toxic of t 


Loss of appetite 
Nausea 


Vomiting 
Constant thirst 
Head pains 

Child becomes thi 
and depressed 


he vitamins 


n. irritable 


Stability in Foods 


Very stable but See Losses in 
Food Processing 
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nes 
: i e the bo 
deafness, may be due to otosclerosis, a disease werent i 
the middle ear become fused and unable to vibrate 7 term vita ‘ 
Particularly in elderly where it may be related to Se deatiae nta 
deficiency. Cannot be cured by vitamin therapy bu 
decubitus ulcer, see bedsores. s 
é3 

deficiency . 

F é B,: 
of vitamin deficiency identified in volunteers deprived of Bi 


/ deplet™™ 
1. no obvious changes in first 5-10 days but vitamin stores 
2. altered cell metabolism after 10-60 days: tom 
3. clinical defects after 30-180 days with non-specific sympto! of 
loss, appetite loss, malaise, insomnia. increased nie ee of 6 
4. anatomical defects from 180 days on leading to specific 
deficiency that if untreated may lead to death. ine 


55" 
; ' roce" 
Can be caused by Poor nutrition; poor cooking methods: overP cord 


eC ddrinking? ciel! 
and over-refining of foods: habits like smoking tobacco an inet 
stress; medicinal drugs; 


: Je: fou 
lack of sufficient vitamin intake. For examp 


ght 
slike wel 


jon: ! 
contraceptive pill; malabsorpt! 
utilization, id 
nil 
ce tO Wiad 
‘ ise jf 
deficiency Causes, there are many factors that can oF oe oft 
vitamin deficiency and most individuals are prone to the influ 
Or more, those be 
Apathy —is Often a feature Of people living alone, particularly K af 
have lost a SPouse and those 


ily to oft@ 
etwas ot who no longer have a family re 
There js little Incentive to Prepare ie ate meals which ¢ ae 
monotonous and less and less Nourishing. Impaired digest al sit e 
eas cat the apathy and this further lowers the atin of 
en seen int! € elderly, middle. inster living de 
partment ait aged bachelor or sp ul 


Poor cookin iliti : nagers an 
living alone for the first time # facilities or in teenag 
— Poor dentition 
‘able, lead 


f 
(a) 

tal decttads 
due to loss of teeth or den 


: a 
INg to aversion to foods such 
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wleat and vegetables. An ill-balanced diet results which can lead to poor 
Nutrition, particularly in the elderly. 
ssive losses — water-soluble vitamins tend to be excreted in the urine 
and Sweat. Physical exertion can thus lead to excessive excretion of 
“itamins. Hot climates may have a similar effect. 
b Foods fads — often occur in the young when foods of high calorie intake 
Pes low vitamin content are popular and make up the main part of the diet. 
oe hieh-sugar foods, soft drinks, confectionery. potato snacks, sweets. 
fad. S. Old people too are not immune from similar nutritional fads. Food 
S Of pregnancy are well known and very variable but it has been 


Suggested they may be satisfying a demand by the woman for specific 
Nutrients, 


Food 
health 
avoida 


taboos — often are religious in origin but may also stem from public 
ideas, e.g. avoiding meat prone to parasitic infection. Complete 
Nce of food as in fasting may be beneficial as an occasional habit 
= €xtensive fasting can be harmful. Water-soluble vitamins may be 
pted and body protein is known to be broken down as well as body fat. 
su Te foods that are nutritionally sound are avoided because of 
Perstitious belief, completely unfounded, that they do harm. Many such 
= abound in Africa. In Bolivia, any food containing animal blood is 
a Pir tomake children mute; in Pakistan buffalo milk is believed to make 
noes Son physically strong but mentally dull. Most affected are pregrant 
tl ae who often suffer nutritionally from such beliefs at a period a 
are we should be sound. Sometimes because they are pregnant they 
th €nied certain foods acceptable to them in other circumstances, So 
CY suffer twice over. 
ee requirements — minimum daily requirements of vitamins are bees 
average intakes of a population or are an extension of animal studies 
apa humans. Experiments indicate that animals of the same species 
a vary one from another in their vitamin requirements as much as we 
he ttis likely that human beings vary also so that two people ona sil re 
r scan show wide variation in blood levels of vitamins which may 
eflect requirements. = a 
Infections — are more likely in those suffering from malnutrition Ka 
ecularly amongst children. Infections can also aggravate meee ed 
Sg. by reducing the appetite) and in turn malnutrition weakens a ase 
© infection. Infections most likely to occur in malnourished chi 


. a 


inet 
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killing diet 
Care i 
of vita 


: a 
bacterial (e.g. tuberculosis), viral (measles. which owes and 
in malnutrition) and parasitic. Deficiencies of ae stage 
likely to predispose to infections. Keratomalacia. t sete bya concu "ot 
A deficiency resulting in blindness, is often aggrava istance tO inte at 
infection in children. Vitamin deficiency may lower i bactetls -ane ae 
by a reduced antibody formation; reduced aoa veydlero prot nd 
engulfing white blood cells (phagocytes): decrease ity of the kin 
enzymes (e.g. lysozyme in tears) and reduced integr' 
mucous membranes, the wet surfaces of the body. inthoseonP 

Infections can Precipitate gross deficiencies of vitamins 


; rex le 
: diet. Fol a5) 
diet and even mild deficiencies in those on an adequate 


m 
5; ; ingitis, diarrhoea, tuberculosis: "ugh 
children with meningococcal meningitis, diarrhoea. 
and other acute infec 


ne vere ef 
tions can develop vitamin A porns fe ness: ia 
to cause them to develop keratomalacia and eventually ncy. in ch 108 
can cause symptoms of scurvy. due to vitamin C ae vitamin: os 
€ven when there are apparently adequate intakes of the allo’ 
Signs of thiamine def; 


> ine cases 
iciency can be precipitated in borderline 
infections: diarrhoea and beriberi results. 


all 
om 
q e Ww ' ty 
: . tsin th if 
Lactation — little is known about precise vitamin rae in the val 
who is breast-feeding her child and ignorance is reflec incre 


inc 
_ that! 
figures suggested by different authorities. All agree. however 
his period are desirable. 


vitamin intakes during t 
Suggested vitamin intakes are given in Table 4. 
Table 4: Suggested vitamin intakes during lactation HO. 


A pe 
Si 
Australia Canada New Zealand UK _U 2 
Vitamin A pg 


ico" (400° f00-=S«S750 i y 
Vitamin D pg 10 5.0 10 10 ; | i 

Vitamin E me - 8.0 13.5 a i 
Vitamin C me 60 60 60 60 ee ) 
Thiamine me 13 IES: 1.3 Vl = HH 
Riboflavin me 1.7 1.7 2.5 1.8 p 0 

Nicotinic acid me 22 25 21 21 ie ‘i 

Pyridoxine mg 3.5 26 2.5 —— 
Folic acid fied 300 250 ie v 
Vitamin B 
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Malabsorption — usually affects the fat-soluble vitamins but pernicious 
anaemia is due solely toan inability to absorb the water-soluble vitamin B 2. 
Diseases such as sprue, idiopathic steatorrhoea, pancreatic diseases. lack 
Of bile production, etc. can cause generalized malabsorption of fats which 
include the fat-soluble vitamins and so can give rise to deficiency. Lack 
Of intrinsic factor, needed to complex with vitamin B,, as a prerequisite 
for absorption, prevents the assimilation of the vitamin. : 
Malabsorption problems are medical conditions that are the province 
Of the medical doctor and unsuitable for self-treatment. 
Medicinal drugs — most common vitamin deficiency is that of B complex 
uring antibiotic the apy. Essential to supplement with whole of vitamin 
B complex for any antibiotic taken for more than three days. Pyridoxine 
'S Particularly vulnerable during drug therapy but piercer ot 
Corticosteroids, oral contraceptives, isoniazid and penicillamine. See 
Individual drugs. 
food nutrients — may affect the needs for certain vitamins. For example. 
Polyunsaturated fatty acid intake (as in vegetable oils) requires high 
vitamin E levels to accompany it; thiamine intake is increased when high 
Carbohydrate levels are part of the diet: high protein intake requires more 
Pyridoxine to be taken at the same time. as well as extra riboflavin. Less 
riboflavin is retained when protein intake is low. icotini 
Leucine is an amino acid that in high concentration requires extra a arp 
acid. Millet is a food with high leucine content and is a significant part oO! 
diet in India but nicotinic acid intake does not mel pee 3 
© seed and deficiency of the vitamin can be induced. i 
_ Avidin is a protein parte to raw egg-white that combines with and 
iNactivates biotin. Cooking the egg-white destroys avidin and so prevents 
€ inactivation of the vitamin. iami 
me raw fish contain an enzyme thiaminase that destroys eanie 
Cre raw fish is part of the staple diet. as in the Far East, thian - 
ficiency can be induced. Some bacteria. e.g. Bacillus thar ea 
can break down thiamine. Some 3 per cent of Japanese are afflict 
'S infective organism and show signs of mild thiamine cee 
oO Other vitamins — excessive intakes of one wane st e one established 
nother. Occurs mainly in animal experimentation bu 


: rime! leficiency of 
Case in humans is where an excess of folic acid can cause 2 d 


Vitamin B 12. In lambs, rickets can be induced in animals with a just! 


high 


= laa 
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intake of vitamin D by feeding high levels of a a of another" 
A deficiency of one vitamin can also induce ade 4 © form folinic 2“ 
vitamin C is needed to convert folic acid to its i: and anaemia 
the absence of vitamin C folic acid cannot be ae ficiency of vitam 
High intakes of folic acid in humans can mask 7 ve that caused PY © 
Lack of folic acid gives rise to an anaemia similar also causes be 
Of vitamin B,,. However, vitamin B,, eis 3 ‘¢ being moni ni? 
degeneration in the spinal column. If only the anaem to cure the a"? ae 
treatment with folic acid of B 12 deficiency may appear sec until tb C 4ue 
The nerve degeneration is not affected and at ‘her anaemia 0! 

irreversible. Hence the importance of diagnosing whe vitamins 

to folic acid or vitamin B 12 deficiency, because the ie, asi 
together in the production of normal red blood ce eee pint 
Parasitic infections — produce specifically vitamin By, de arte Bal 
responsible is fish tape-worm which utilizes dietary vi i 6 
it unavailable for aDsorption. th bad cooking mil? 

Poor diet — a poor Selection of foods coupled with ba aceene 

Over-processing and Over-refining can give rise to defici 


in Bi 


inthe 
See losses in food Processing. vantion ofthe f009 iol 
Poor digestion — can be caused by defective masticatio du" 
mouth; reduction of volu 


; ions: Fe an 
me and acidity of gastric pene ee? “de 
Pancreatic, liver and intestina dis digest® a. 
n. Vitamins are liberated aS ign absorPth gf | 
hey do not become available ny “ol 


&, 


Of digestive enzymes in 
reduction of bile secretio 
when this is inefficient, t rticula 

Physical activity — ses the need for certain vitamins. i i 
__concerned with stress ami 


also athletes. 


elem 
‘ons in blood leV 
Pregnancy — Many studies indicate marked reductions in t | 


vitamin A. Nicotinic acid. Pyridoxine. vitamin B,,, folic acid an a 

C in pregnant women, ene in 
Most comprehensive Studies Were on pyridoxine and it m oe 

Concluded that Pregnant women need 1 Omg of the vitamin daily to 

normal Metabolic functions 

women. 
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Folic acid is the most common deficiency. Recommended intakes during 
Pregnancy are given in Table 6. 
_ 3: Recommended vitamin requirements for men aged 20-26 
rs. 


West 
Thiamine Seq UK Germany ___ussr__ 
mg Sedentary 1.0 LJ? 1.8 
Moderately active 1.2 2.2 2.0 
Active 1.3 2 25 
Ribons Very active 1.3 2.9 3.0 
ig avin Sedentary 1.6 1.8 2.0 
Moderately active 1.6 1.8 2.5 
Active 1.6 1.8 3.0 
Nicotin Very active 1.6 1.8 3.5 
acid ie Sedentary 18 14 12 
Moderately active 18 16 15 
Active 18 18 20 
Vitamin , Very active 18 20 25 
me . Sedentary 30 75 60 
Moderately active 30 75 70 
Active 30 fe 100 
Very active 


. “a 


ins 
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e. 

intake of vitamin D by feeding high levels of oem note 

A deficiency of one vitamin can also induce a tive form folinic? ie 
vitamin C is needed to convert folic acid to its beer and angen Bi 
the absence of vitamin C. folic acid cannot be mae ficiency of vita™ ak 
High intakes of folic acid in humans can mask r to that cause : nen 
Lack of folic acid gives rise to an anaemia aimnalia cy also causes ed 
of vitamin B,,. However, vitamin B,, eva is being i? 
degeneration in the spinal column. If only the anae artocuret! wi me 
treatment with folic acid Of B,, deficiency may tn until it igo” 
The nerve degeneration is not affected and progr hether anaen ction 
irreversible. Hence the importance of diagnosing w wo vitamin 
to folic acid or vitamin B,, deficiency, because the en part 
together in the production of normal red blood eficiency. THE mati 

Parasitic infections — produce specifically vitamin By vitamin B12 
responsible is fish tape-worm which utilizes dietary a 
it unavailable for absorption. m 


eb 
of another fn 


5, 

king ™ it? 

Poor diet — a poor selection of foods coupled with pene of via 

Over-processing and Over-refining can give rise to de din whe 

See losses in food Processing. cation of the fo yt 

Poor digestién — can be Caused by defective masticatio etions: FEC an 

mouth; reduction of volume and acidity of gastric secr' | secret! yer 

of digestive enzymes in Pancreatic, liver and intestinal SS™ 

reduction of bil i 


ps0!P of 
when this is inef Y do not become available for ns ularly 6 
Physical activity — increases the need for certain vitamins, Pa requil' m 
_concerned with Stress (the vitamin B complex). yes jevels a, 
~~ (thiamine) and muscle action (vitamins C and E). If increased! 
Supplied, mild defici ult. Recomm 


ficient, the 


fol 


“ al iowa so 
ency can result. Recommended dietary ¢ le4 
MeN (20 to 26 years) in three different countries are given™ 6 
also athletes. ood leva 
Pregnancy — Many studies indicate marked reductions in o re! vita 
Vitamin A, Nicotinic acid, Pyridoxine, Vitamin B,,, folic eld 3 fl 
Cin pregnant women. it hao aif 
Ost comprehensive Studies were on pyridoxine and i 

concluded that Pregn, 


_ a —— 
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Folic acid is the most common deficiency. Recommended intakes during 
Pregnancy are given in Table 6. 


bias 5: Recommended vitamin requirements for men aged 20-26 
ears, 


West 
: UK Germany USSR 
Thiamine Sedentary 1.0 1.7 18 
mg Moderately active 1.2 2.2 2.0 
Active 1.3 2.5 255) 
Very active 13 2.9 3.0 
Riboflavin Sedentary 16 18 2.0 
Me Moderately active 1.6 1.8 2.5 
Active 1.6 18 3.0 
Very active 1.6 1.8 3.5 
Nicotinic Sedentary 18 14 12 
acid mg Moderately active 18 16 15 
Active 18 18 20 
; Very active 18 20 25 
Vitamin Sedentary 30 75 60 
mg Moderately active 30 75 70 
Active 30 75 100 
Table 6: Recommended vitamin requirements during pregnancy. 
WHO/ 
Australia Canada New Zealand UK USA __FAO 
Vitamin A yg 750 900 750.750 1000 750 
Vitamin D yg 10 5.0 10 10" 10) "slo 
Vitamin E mg = 7.0 13.5 eT Or a 
Vitamin Cmeg 60 50 60 60 80 60 
Thiamine mg 1.2 1.2 1.2 1.0 1.4 1.0 
Riboflavin mg 15 15 2.5 1.6 5, “I 
Nicotinic acid mg 19 15 18 18 15 16.8 
Pyridoxine mg 26 20 2.5 = 2.6 a 
Folic acid pg 400 250 500 ee ise oe 


ttamin B,, wg 3.0 4.0 40 


Li 
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Rapid growth — the growing child needs vitamins for rae carried ; 
as well as for normal metabolism. Most studies have m levels of vita i 
animal husbandry when it Was established that optimu maxi ee 
rather than adequate intakes were required to prnew ic relatively ‘s 
However, most authorities agree that the need in childre oouint ake be é 
than that in adults when worked out ona body-weight ok advice re 0 
Slimming diets — when undertaken without peer requireme i 
food and calorie intake may not supply the er calories in ™ op 
vitamins. These are required for health irrespective o} from 2500 hig 
apart perhaps from thiamine. A reduction of sone also to trae! 
Per day which most Slimming diets supply is hence are supplyin 5 
the vitamin intake by a similar factor. If 2500 calories cenit if calor at 
the minimum needs of vitamins, deficiency a - a good 4 ett 
reduced to 1000. All slimming regimes should inc — against defi "ye 
Multivitamin-multimineral Preparation daily as pee ithe mming cof 
This may also Prevent the tiredness often associate uirements © tale 
Stress — any stressful Situation increases the req ounts aren” 4d 
vitamins, Notably the B group, Cand E. If increased am e 


iti ired may 
in the diet mild deficiency May result. Quantities requ 
even 5 times the no: 


S. 
Tmal intakes. See also stress: athlete 


rities (cl 
deficiency groups, itis now recognized by some cS being? ! 
the UK) that certain Séctors of the population may be at ris entation: ols 
in vitamins and minerals and would benefit from supp! arate 2 rot 
Cases, a general all-round Mmultivitamin-multimineral prep: 


rly: 
6a os regula 5h 
the minimum daily requirements is sufficient when taken 

reasons for lowered intake j 


Sk of deficiency are: 
Ik Pregnant wom 


EN. see deficiency causes: Pregnancy. 
Nursing Women 


ito, 

. See deficiency causes: Lactation. jement@ cet 

women of child-bearing age who may need al erste gil? 

Simultaneous Supplementation with vitamin C wil io! 
absorption of the min 


5 0 
itamin to ci 
eral in the proportion 100mg tbat profe 
4. those who €mbark on a weight-reducing diet wi bY 
advice. See deficiency Causes: Slimming diets. ‘oods which m 
5. those who eat Nutritionally inadequate snacks or f 
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heir content 
ing most oft 
t for long periods, See es ee ho may 
been overcooked or . ins. See deficiency : jousebound adults w eente 
Of the more labile i nae in winter a onthe skin. In the ae main 
6. children and ae D from sunlight si nihectin becomes t 
tater hay amin ht re thave. properly 
Of sufficien itamin. fads, dono 
Source of supply of the vi ts who, because of oe a 
7. children and aera causes: Food fai ‘way to make up in their 
alanced diet. See es illness who have one by: (a) low intake 
* tose convalescing roe convalescentsis caused fection, if it is 
iciency of vitamins in icinal drugs: (c) infec 
Nutrition. Deficiency o} fect of medicinal dru 
during illness; (b) e niceties Medicinal drugs. 
ici uses: es * 
these te tse through various disable oy ANY fa 
» the elderly a ay ! 
alanced meals, See deficiency causes: Apathy: Dental Moblers 
ion. 
© who live alone and Often do not trouble to Prepare fresh o, 
quate Meals, 
* athletes in training and those in pl 
athletes: deficiency cau 


Ses: Physical ac 


hysically active °CCupations See 
tivity, 


: Nore 
Nd thee S but Some 5 Ptoms 
intestinal tract and the Nerves can ecome app 
diy; al affecteg anges in the blood, the bl 
bones 2nd the y, 
eQUire 


aren tot 
Ood Vessels, th in 
Oductive System 8SSOciated With 
I re S°Phisticated diagn 
Medical Practitioner. 
The Skin 


mM 
Ostic techniques that are 
~ Much of What j 

as Come from an; 


Sknown about the Sffects of Vv 
imal Studies and these do 


, 4 


MBO Vian al 
human being, but skin 


itamin A. 
problems can often respond to vitam 
Vitamin A — hard, sti 


reribut 
ppled skin, known as toad skin, has i yunsatul ef 
to vitamin deficiency but it may also be attributed in part to ee and al 
fatty acid deficiency. Small, raised lesions that are = many 
Pigmented have been Suggested as due to vitamin A deficien che resP i 
skin irritations and those like eczema, acne and psoriasis t that the : 
tovitamin A treatment, both topical and oral. which sugges i 
due, at least in Part, to vitamin A deficiency. nav tele onsiste i 
Vitamin E — wounds that fail to heal or scar tissue t en with vite 
painful or striae that will not disappear may be associa ae 
E deficiency. may" 4. 
Vitamin Ke purple patches under the skin (known as brane: vita ¥ 
a prothrombin deficiency which in turn may result from 


hair follicles parti 
C deficiency. Th 
Pyridoxine — deficie 


f i 
Sometimes extending to the eyebrows and ears. oan pig gt 
‘surfaces of the body is alsoa sign of pyridoxine deficiency. SC@ He andt ge 
dermatitis sometimes Occurs around the neck, forearms, ela san aro 
Riboflavin — typical skin lesions include cracking of the i ips 
of the mouth, known as cheilosis; seborrhoea of the nose an at" 
and vaginal dermatitis; mouth and tongue ulcers. he initial rth 
Nicotinic acid — 8rOss deficiency causes pellagra where t reo # 


f 
. amor ik 
colo ray redness like sunburn. This clears to produce? da 


coloration in the fi 


and feet are Most 
ulceration. Usually Clearly defined rough patches on h@ 
‘pellagrous glove’. 

Pantothenic acid — iN animals 
and ulceration of the skin but no 


gle 

eying i 
deficiency symptoms are 87 4 sift at 
Signs. ‘Burning feet’ synd 


‘ngs ras 
evidence that human aa the 
rome on soles of feet may be nerv 
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skin deficiency symptom. Some skin lesions like those noted with riboflavin 
deficiency have responded to pantothenic acid therapy suggesting they 
are more likely due to multivitamin lack. iL , 

_ Biotin —a localized, scaly, shedding dermatitis is a symptom of deficiency 
In infants. 

The mouth — lesions of the mouth include those of the lips and are accepted 
88 specific in some cases for certain deficiencies. 

Riboflavin — a sore tongue with cracking of the lips and angles of the 
Mouth. sometimes accompanied by intractable mouth ulceration are 
features of deficiency. The tongue is magenta-coloured with deep fissures 
and raised pimples (papillae). 

Nicotinic acid — the tongue is swollen and the red colour of raw beef. 

ficiency Produces inflammation of the gums, inflammation of the mouth 
and an inflamed tongue. 

Pyridoxine — deficiency characterized by cracking of the lips and corners 
Of the mouth; inflammation of the tongue. Symptoms may be due to 
8eneralized B complex deficiency rather than specifically pyridoxine. 

Vitamin B,. — the smooth, sore tongue associated with deficiency is 
almost diagnostic since it is usually a feature of pernicious anaemia. 

Vitamin C ~ in a severe deficiency there are bleeding gums, inflamed 
sums anda loosening of the teeth. Small localized haemorrhages appear 
'N the mouth, : ) 

Biotin — in infants suffering from the specific dermatitis associated with 
deficiency there is also rawness of the surface of the mouth. 

The Gastro-intestinal tract — can be affected by vitamin B complex deficiency 
at any level. : 

Thiamine — deficiency characterized by diarrhoea. accompanied by 
@0dominal distension and stomach pains. é 

Nicotinic acid — deficiency invariably gives rise to diarrhoea. a 

Pantothenic acid — paralysis of parts of the intestinal tract including pes 
OPerative paralytic ileus may be associated with deficiency. Symptoms as 
abdominal distress and distension, sometimes with the inability to pa 
Motions, ; 

The eye — deficiencies can affect both sight and eye tissues. purines: 

Vitamin A — specific symptom of deficiency is nigh SAN 
CNaracterized by poor adaptation of the eye to low ctensiOae po white 

Ye tissue is also thickened and dry. particularly that of the 


._ Br 
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: ‘ S). 

of the eye) and conjunctiva (mucous membrane a 2 c 

Riboflavin — white of the eye (sclera) oa ete membrat 
to blood vessels: Conjunctivitis (inflammation o: : ove constant W4 4 
is common in the lower lid: feeling of grittiness in the eye: ee. 
and failing vision are symptoms of deficiency. inveyeis dim sit 

Thiamine — most common symptom of ocean Other oculat "s 
vision not associated with a specific lesion of te oe aks kno 
include involuntary rhythmic movement of the ith loss of visU 
nystagmus; eye muscle fatigue: paralysis of the eye w b ith 
(acuteness or clearness). ‘milar to those associat igi? 

Nicotinic acid — symptoms are very similar £9 in-deficient I" * on 
thiamine deficiency suggesting they are multivitam 


t 

ar before 

Vitamin C — haemorrhages inside the eye often appe F 

the skin. induces haemo" 
Vitamin K — when lacking in the newborn, often in 

in the retina. 


The Central Nervous 
symptoms associat 
Thiamine — gros: 
Milder deficiency 
Of the eyeballs) a 


eamins C4 

System — deficiency of most of the B vita oft? 
ed with the nerves. on leading toc eft 
S deficiency causes mental confusion ail mov! 4 ns 
gives rise to nystagmus (involuntary rhyt ntal sympt iti 
nd sometimes mental confusion. Other me dpo yner 0? 
include Narration of fictitious experiences (confabulation) an nd wrist 
(nerve inflammation). Nervous consequences include foot 4 


when motor Nerves are involved. s 

far ob 

nel d 
nan 


Maniacal outburs 
symptom: 


dness a 


o 
‘of 
lst ‘ {0 
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Folic acid ~ only mental deficiency symptom is psychosis characterized 
by mental derangement in which the patient is confused and lacks ability 
to describe events and is unaware of symptoms. 

The blood — various vitamins when deficient give rise to anaemias of 
different types. Symptoms of all anaemias are similar and include paleness. 
tiredness, lethargy, breathlessness. weakness. vertigo, headache, tinnitus 
(constant noises in the head), spots before the eyes. drowsiness. irritability. 
amenorrhoea, loss of libido and sometimes low-grade fever. Occasionally 
8astro-intestinal complaints and even heart failure may develop. 

Particular type of anaemia requires blood and sometimes bone-marrow 
€xamination for correct diagnosis and must be left to medical practitioner. 

Hypochromic anaemia — characterized by red blood cells depleted of 

emoglobin. May be caused by deficiency of pyridoxine or riboflavin. 

Metimes complicated by small red blood cells also when it is known 
88 microcytic hypochromic anaemia. 
_ Megaloblastic anaemia — characterized by excessive numbers fo) 
mature red cells in the blood that cannot function as oxygen-catriers. 
ay be Caused by deficiency of folic acid or vitamin Biz. 

Iron-deficiency anaemia — characterized by inability to produce 

8€moglobin because of lack of iron. If vitamin C is deficient. iron cannot 
¢ absorbed or incorporated into haemoglobin. Vitamin C deficiency also 

auses haemorrhage so this too may contribute to the anaemia. 

Haemolytic anaemia — characterized by unstable red blood cells that 
ist readily and have a short life. May be caused by vitamin E deficiency 

"infants and adults. : 


heart and blood vessels — thiamine deficiency in later stages causes severely 


as €ned heart muscles leading to circulatory failure. The heart is Aer 
at "ged. Vitamin B, deficiency may give rise to massive depos 

* in the heart and blood vessels, known as atherosclerosis. i 

= ONES = changes in the bones due to vitamin deficiency akin 
sucrected by X-ray diagnosis and clinical diagnosis only. Some ae "| re 
an as those produced by deficiency in vitamin A. riboflavin. py’ 

‘ Pantothenic acid, have been noted only in animals. eet 
Ship ne C— deficiency produces irregular calcification but this is 

, .OM X-ray examinations. 4 sone 
Of remit D — deficiency in infants causes rickets. the sone maior ; 

Which are restlessness and inability to sleep: retarded ability 
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4 of 

due t0 0" 

or walk; retarded closure and hardening of the skull we? to stand 
mineralization. The long bones fail to ossify and deatetl knock: : 
weight of the child so that they bend, leading to bow- These change 

Pigeon-breast deformity is sometimes obvious. ae 

detected earlier in X-ray examination. facta differenttOr ion 

Deficiency of vitamin D in adults leads to osteomalaci 4 Demineralz’ ate 

because in the adult disease the bones are pre-formed. nes affecté ne 

occurs rather than a failure to mineralize the bones. BO 0 


ay e 
! elegs™ mn 
spine. pelvis and lower extremities. As bones soften. th bo 


Ivic 
: the pe 
bowed, the vertebrae shortens (reducing the height) and a 
flatten. imal species tal 
hee al spec oe 
The reproductive system — vitamin deficiencies in most anim 


S 
females vy. 
ductive organs and process. In the deficiet 


i 
: ms of th 
mes resulting in abortion are ein 4 reports ond 
human beings but there are scat es 


“ew in Mm 
ity in 

min E deficiency can produce sterility 

Miscarriage in fema’ 


ain thefaPy 
les, reversible by appropriate vitamin 
—_ 


«nat fro | 

ines ical 

deficiency tests, deficiencies in vitamins are usually oie, clint 
blood tests but these are normally taken only in ou Hair 2°" “ue 
signs before a medical diagnosis of deficiency is ance Ee yes give ss 
Cannot indicate the vitamin Status of an individual but it do ea fall ne 
to possible mineral deficiencies, Tests for vitamin deficiency 4" ine! y can 
Vitamin A — the level of this and of carotene can be determ fa 


ie) al 
; tats ef 
measurement is a good indication of body $ onl 


changes in the repro 
abnormalities someti 
No exact parallel in 
vitamin B,, or vita 


NO fl 
j “re is considerable storage of each in the ae set 
Vitamin A Concentration js between 15 and 60ug per 100m! um y 
that of carotene is between 8 and 40ug per 100m! ee nit! 
Vitamin D — the best diagnostic procedure to determine et 
deficiency is to estimate 25-hydroxycholecalciferol in the b ; 
4 specialized assay. R 


X-ray changes 


is test is not specific. yin 
— there are three 
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| levels iB 
rum tesa ues lie 
asurement of mae vita Bice : 
Geficiency, first, ine i of the ame of the eae 
peta rate per 100m! bs creatine con piers Eis apes 
Tee and 3 measuring t when vitam tinine, com 
ees t from urine but xcreted as crea e of muscle 
Urines, Usually this is ne om usually e rine is indicativ : 
at en * i excess ie na ‘descents d blood cells ft 
uscles an ; ditam x ol a 
ea ‘own casi res eee they ready 
ren test involves ane Normal ae E-deficient ee isolated 
the Presence of hydrogen om they are hen as carried out 
'O hydrogen eine Such tests 
Urstin the Presence o| 
blood, 
Vitamin K 
indication fe) 
Actors of t 
Bives a re 
Used 
the 


tan 

lood but. 

' in the bI lotting 

measure dir and levels of the : Sei 

Fans imncssible = from assay of rothrombin om is also 

chen Kistatus See is to erik ees ve ati on 

a seinin Seth 

he blood. The os f the vitami onists larly. 

one cofiecret the vitamin K ae taken mbination on 

© monitor the effect i the drugs se ee d bya ee vterin 

nateof me “pe fi iency can be in excretion ot blood vars 

itamin C Possible de . enenuce ene fo dication of isused mon 

bloog Plasma levels = oan vifeietaee jecoeomt ands us stain 
hite blood cell levels ee technique is eae al blood oe from ee 

than those of Plasma but drechniciae: N Nsacelse race 

in "esearch than asa aoe OOtal: bub ehite Se ruth 

are from 0.4 to a area of below 7mg pe 

© 38mg per 100ml. A leve 

indicates a high risk of scurvy. 


Flieger se iven over 
“he@lly only 13 to 15mg of ay So amine evita 
less than this indicates a possible a doses of the v level oft y urine 
: iple sma the urine deficienc ting 
ftom a Saturation test. Multip rsafter these. aaa fore excrete 
Nod of time. Fourto six hou suffering from 5 tissues be! fthe vitam 
Measured, If the individual dy saturates it al amounts ad deficiency’ 
levelg Will not rise because ae reaterthan-ormala there ai appeat® 
ing. Hence se aPPearance o = saturated and ed until the vi eeds vitam 
inthe Urine Suggests the body 2 kes are increas if he or she M' 
Ino Sexcreted, ee ae determine 
Urine. An individual c 


ine: 
ay in the urin' 
d daily ate comes 


“None 
'N the 
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4t0 
: mg every a 
€ by carrying out the above test on himself. A dose of ie by adding 
6 hours is taken in water. Vitamin C is assessed in ce Cis pres 
dye to a sample of the urine. If the dye is decolorized vi 


gnated in? 
; : impre ue 
A suitable dye is 2, 4-dinitropheny] hydrazine, available imp bl 

Paper dipsticks. A mas 


dye, 2, 6-dichlorophenoli 
surface of the gum. Th 
vitamin C status of th 
deficiency of the vita 
be confirmed by oth 


ndophenol, onto the tongue or ie 
e time taken for the dye to decolor! oe chan 
@ body — the longer the time the ear an a 
min. The test is simply a preliminary made of 
er means before a diagnosis can be 


tly 

vitamin C deficiency, ine or inal 
ne mn 

Thiamine ~ can be measured directly in the blood and rae BI p05 

by assaying an enzyme dependent on the vitamin for activ 

levels are ve 


‘ Wi me 
Ty low under normal conditions at concentr ee ina aie 
and 1.3yg per 100mI. Measurement of the vitamin excrete cy. It orl 
urine sample is a reliable indication of thiamine pee L rhe 
improved in Sensitivity by measuring urinary excretion Pane that 

dose of the vitamin. If this Stays low, there is a good ¢ 
individual is lacking thiamine. 


sont ig de 
Riboflavin — the usual Criteria for determining if a patient ee 
riboflavin are the Medical history, clinical examination an are no nl 
therapy with the vitamin. Red blood cell determinations 00 
‘Cause the no 
For this reason 


per oa avin: 
rmal level is very low, between 20 and 2848 ribofl? 
iS usually assayed 


ficie™ 


an enzyme, glutathione reductase, that requires 

dally to indicate riboflavin levels. in th 

Pyridoxine — the amount of pyridoxal phosphate present 
"oral dose of the vitamin can be indicative © 


in 
sec? tha 
Normal levels are at least Sug per Loom, ‘a is lest 


pl 
e ie" 


est 4 
t! 
og 
en id 
Ments are not reliable becaus® cut! 


; ing aharm en | 
S screening test involves introducing 4 hth 


ject | 
refi reo! 
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Vitamin B,, — blood levels can be measured directly using the a 
Some bacteria need the vitamin for normal growth. The extent Oo} . a 
Of the Micro-organism indicates the amount of vitamin B,, ee blood 
Sample of blood. Normal blood levels are 0.015 to 0.03 4g per | Om in B 
Plasma. Levels below 0.01yg per 100ml are indicative of vitamin Bi, 
deficiency. : 

The id usual test for deficiency involves radio-activity labelled By, to 
Measure its absorption. This is described under Schilling ie Seer. 

Folic acid — a diagnosis of deficiency is usually assessed on t é blastic 
4 Macrocytic anaemia (in the absence of B,, deficiency). a peor: erum 
Ne marrow and leucopenia (low white blood cell count). Blood s a 
levels can be measured but are difficult and time-consuming on a rou! r 

asis. Normal values are 0.5 to 2 -Oug per 100ml in serum; 16 to oe ie 

00m red blood cells. When the amino acid histidine is eivenold tes 
Quantity of formimino-glutamic acid (FIGLU) in the urine is arth in 
dramatically in folic acid deficiency. This test is usually carried o' 
“eniunction with the other tests mentioned above. ; 

Pantothenic acid i ck of the pantothenic acid evel w ve eee 
alone is Usually indicative of deficiency of this vitamin. ape sy a is 
Comes from Measuring coenzyme A activity which contains a 
dependent On pantothenic acid levels. 


dehydroretinol, A, vitamin. 


delta tocopherol, se £ vitamin. 


: z amel 
sental Caries, a gradual disintegration and dissolution of tooth en 
len 


5 ion of three 
fe tin that eventually affects the pulp. Results from press: sugar 
Re “tors: a Susceptible tooth surface; acid-forming bacteri as where soil 
Sele nttation, Increased intakes of selenium, usually in are 

scnium is high. can also induce dental caries in A eanes after 
eatin 2nd symptoms include sensitivity to heatand seth: softened ename 
ng StBar-based foods: a darkened area between teeth: 


: ination. 
Ntin Which becomes obvious on dental examinatio 
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take 
i ith adequate "a 
Prevention is a combination of good ct i ieee a pends # ; 
of fluoride and calcium. Supplementary uo - but'a daily tota ‘ 500 
ntration of the mineral in the drinking water rakes of betwee 
east Omg should be aimed for. Dietary calcium in 300.1000 at 
aed teamn oe day are necessary in children; in adults tet soil CO | 
ay help Lane caries. Children who live in ane: this trace mi 
of molybdenum have low incidence of dental carie! 
too may prevent the condition developing. 


ie 


tion 
rada 

: ard deg! 
deodorant, vitamin E included as antioxidant to ret 

fe) 


xygen-containing components of sweat. 


: jtuents ofall ial 
deoxyribonucleic acids, DNA. Nucleic acids, a ‘ oN 
essential for synthesis of protein and transm aces, lack ri ch 
characteristics to Offspring. The basis of life’s eh sign © wi 
Production has Profound effects on health. firs' cat 
megaloblastic anaemia, and process of ageing. 


cid, Bs. By 
. ji a ’ 
Vitamins essential for DNA synthesis are A, folic 

choline. Abnorm 


er. 
‘0 cane 
al DNA metabolism may be related t ] 


du 
indus 
; : ficiency wl 
depression, milg variety can be related to vitamin BD Treat 4 oy 
by drugs, contraceptive pill or Premenstrual tension ail enstru 
daily or 50 to 100mg from day 10 of on 
to day 3 of the n 


iat 
ill, When 2557 
xt when due to ; 
with drugs need 


at least 25mg B, daily. | 


oot 
: ness ~. 
dermatitis, the skin characterized by F ee of Vv! 
imes blisters. May be related “ wit alll 
Polyunsaturated fatty acids. Trea 


inflammation of 
somet 
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dried 
ich has been 

. ler which f the 
erueeea beet iver — nutrient value o! 
desiccated liver, oe facondeneorig 

in vacuum at a low tempe 

liver. 


Vitamins 
riboflavin ( 
(24.1): fof 
Vitamin £ 


iamine (1.0): 
: thiamine ( : 
itamin A (20mg): t naaad 
m 00g) are: vitamin Bote. 
Present (in Sata. acid phe inc (75.9) 
Mie. vicar 
iC acid (1.09): vi 
(1.39); carotene (5.08). 


— te ae 


in 5ml 
iron in om 
ides 100mg . Toxic 
d iron dextrin re oe paw irs 
€xtriferron, 10 May be injected direc fe headache, a aed 
oextrferron se nausea, unpleasant a have puget this 
Sttects include flus ae Allergic react e. Total dose of ir 
N : a a otal ai so cs Pa 
Oorma Y used when excee 
Orm over Whole treatment should not 
<n nel tesmneneshculdnot exceed 2g, 
diabetes 
Yasopresgj 
Of Very dil 


ion of 
uction O 
k of prod 3 
enon Tere ee of large volum: 
ee ie thirst and the produ 
N, Causing exc \ a 
ute urine (up to 30 litres per day 


ists 
hat persis 
ar level t term 
ich high biped sige eae 
pad whit ne insulin. ss that 
kre angels, asa of lack = mens pangs yee 
i rt disease, ed req' ics = 
may ences are Se Neate cles beshereent se diabet 
re Os A(75( IU) (t 
” ‘Sha ona 2Me tmp EDU A 
“annot Produce it from carotenes), da +" 
esi 
i abetics, SUgE 
Mineral ir urine than non-diabe! 
Diabetics end to lose more zinc in their urin 
that Si 


Jementation can 
; r by supp 

Mple replacement of this by diet o! 

Neficial. Ch 


F his 
iabetics. T! 
jood of dia which 
ds to be low in the ae a vid 
Tomium also tends nervob gicbee I preferably 
Neral is an essential compo ! 
SoNtrolg 


i ficial. 
ith this minera bene 
NZ rca iarS can me Peed that 
: i io 
"Bani ie. j t or amino-acid thy 
Studies aes stain from diabetic neuropa 


tra 


«nerds 
; miner 
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f peopl 
their blood magnesium levels are significantly lower than re ae: 
who are not diabetics. Those with the most wy significan 
retinopathy had the lowest blood magnesium levels ofall. T a 'd ensul@ 
of these observations is not known but every diabetic s 
adequate intakes of all three minerals. 


diarrhoea, 


«amide 
oe jcotina 
Specifically associated with severe deficiency of ni lex 
but may re: 


ex: 
A A comp’ 
spond to supplementation with whole vitamin B 


aeamin 
: son of vita™ 
dicoumarol, anti-coagulant drug. Acts by inhibiting action © 


14 
wnes whe 
intestines 
digestive tract, €astrointestinal tract. Stomach and intes 


i 
digestion of food and absorption of nutrients takes place. ed Ue 
Nicotinamide (at doses up to 3000mg daily) has been in ice 
malabsorption diseases of the intestine such as sprue. Folic met fy 
can destroy lining cells Of the small intestine and impair absorpt! jemen 8 
Lack of pantothenic acid can cause abdominal distension. Sie efter 
vitamin can reduce Post-operative distension and nausea inclu functi vn 
Of paralytic ileus, Thiamine promotes 800d digestion and better” pb 
Of the digestive tract. Improves Muscles of the tract and can cure 
Cases of Constipation, ding ind 6 
a reas wen taken with aspirin, can prevent gastric bleeQU'S mit 


SE 


vi 
“ asttic ulcers can be prevented by high doses 0" do’ 6 
(up to 600IU daily). Better res pees hich at hie? 9 
: ult: A whic 
(150 0001U daily for f S with vitamin 


astric uy ni 
000 Our weeks) has been used to treat € om vit@ 
Indications that Prevention of Stomach cancer may benefit fr 
A supplementation. 


U 
rofl 
tesponse which ce. depends on efficiency of developmen neral® 
: Ich requires ade uat Sie RInoren 
immune system, uate protein, vita’ 
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d 
etion of water an 
diuretic drugs, substances that promote bao of congestive 
rlectrolytes by the kidneys. They are used in t ive rise to salt and water 
Cart failure: liver, kidney or lung diseases that - in these conditions ts 
"stention leading to oedema. The disease PI a but the pew, 
Not usually affected by the removal of are water retention induc 
Telieved, Diuretics are used to counter salt an f drugs given to reduce 
by other drug treatments; to enhance the bene poisoning to enhance 
igh b 0d-pressure: to treat drug a diuretics are: i 
&xcretion of the toxic materials. The groups o! bsorption in the kidney 
thiazides which inhibit sodium and chloride rea aside-effect they also 
ence promote excretion of these apteatthat supplementation tlds 
Cause excretion of potassium to such an extentt f uric acid which bui 
the mineral becomes essential: lowered excretion o ium 
UP in the joints to cause gout. ' retion of sodium, potass! ie 
Tusemide type, which act by stimulating exc loss. Side-effects as 
8nd chloride by the kidney, thus increasing water oe 
lazides, ; : absorption bu 
iff CUial drugs, which act by inhibiting ne mote potassium 
different Sites in the kidney to other diuretics. E si eae Bi: 
anctetion necessitating supplementation with t reventing the aa 
aldosterone inhibitors, which function by a retics, decreasing" 
"atural aldosterone. These are potassium-sparing diu! sed in 


ide. Normally use! - 

Xcretion Ut promoting that of sodium and ae ade the potassium 
ulunction with (1), (2) and (3) above, where they cou 

ts of these diuretics. 


ig effec 


asing the ra 
nic anhydrase inhibitors, which act by ene secretion of 
| Nic acid formation and hence acid production. e thereby inhibit 4 
acids and reabsorption of bicarbonate and sodium ats compensate fo 
Normally used in conjunction with other diuretics are 
creas Potassium loss. . tassium and hence 
Me diuretics that diminish the excretion of po 
ith 


ing effects. 
ium-depleting er 
Other diuretics to counter their potassium and oth 


te of 


: in coffee. tea 
bey tHfeine, which is a weak diuretic and is found in dare 
“Verages ic drug varieties an 
lege etbal diuretics which are milder than synthetic 
rT likely tO cause potassium loss. 
Nadditi 


diuretics. 
e above 
© to potassium loss induced by some of th 
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will therefore have an increased sodium content. 


cause 


; ; ; ; ins: may 
drugs, may increase requirements for certain vitamins: tion® 


i Ease Sea tiva’ 
malabsorption of vitamins; may interfere with utilization and ac 
vitamins. See individual drugs. 


f 
(flow 
dry skin, increase intake of vitamin A (75001U daily) and P UFA (4 ithil 
Oil, wheatgerm oil or oil of €vening primrose up to 3g daily) a, 
(Up to 6 capsules daily). Treat affected area with vitamin E cre 


E, tocophero| from ‘tokos’ birth and ‘phero’ to bear. 
i Fat-soluble Vitamin. kK, 
"N supp} 


Nown as d-alpha tocopherol (natural) and ee 

Plements as d-alpha tocopheryl acetate and d-alpha tocop Nery! 

SUCCinate. Also available as synthetic dl-alpha tocopherol rg min 
SO includ -beta tocopherol, d-gamma_ tocopherol. art ‘ae 
“copherol, all less active than d-alpha tocopherol. All four na 

found in food, 


Functions 


Antioxidant 

Reduces Oxy, 
Muscles 

Anti-blood clotting agent 

Blood vessel dilator 

Maintains healthy blood 
vessels 


8€N Needs of 


Recommended Daily Intakes 


mg but see Separate entry. 


Stability in Foods 
in Food Processing 
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Vitamins a 


Best Food Sources 

in mg per 100g 
Cod liver oil 20.0 
Roasted peanuts 12.0 
Potato crisps 11.0 
Shrimps 6.6 
Olive oil 46 
Greenleaf vegetables 2.3 
Pulses 1.7 
Tomatoes 1.4 
Meats 0.6 
Fruits 


Root vegetables 


Deficiency Symptoms 
In children: 
Irritability 
Water retention 
Haemolytic anaemia _ 
In adults: 
Lack of Vitality 
Lethargy 
Apathy 
Lack of Concentration 
Irritability 
Decreased Sexual interest 
Muscle weakness 


Functions 


ils 
Protects polyunsaturated ol 
Protects amino acids 
Protects vitamin A 
Prevents thrombosis 


Prevents atherosclerost 

Prevents thrombophier 

Increases ‘safe’ choles' 

Acts with selenium sia 

Promotes ability of yo 
blood cells to resist 
infection 


ke 
~~ Symptoms of Excess Inta 


Nausea 
Diarrhoea 
Muscle weakness wel 
Transient increase in b 
pressure 
Palpitations oe ate 
Blood-pressure ines thos? 
and does not occur ee; gs 
already taking heart 


\ 


Vitami : 
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Therapeutic Uses 


Int i 
Cent claudication 
€bral thrombosis 


Coro 
Ath, Nary thrombosis 


Deficiency Causes 


Malabsorption of fats 
Consistent use of liquid 
paraffin 


Srosclerosis ee See 
Ttetiosclerosis Gastric or intestinal surgery 
aricose vein: Alcoholism 

Thrombophlebj . Cirrhosis of the liver 
nstrual ts Obstructive jaundice 

W Problems Cystic fibrosis 

W fertility Leta! 
Kin ulcers Coeliac disease 


(gluten sensitivity) 
Excessive intake of 
polyunsaturated oils lacking 
the vitamin 
Excessive oxygen 
(as in oxygen tents) 


ie 
sone gangrene 
€. joint and 
muscula 
Complaints i 


aemolyti 
Ic anaemi 
New-born mia of the 


walassaemia 
vale anaemia 
eee disease 
N excess in 
bales premature 
ir i 
€ct application to: 
ar tissue 
Stretch marks 
Sunburn 
Burns 


E 7 

eae most vitamin preparations in tabletand ee onnaan 
unde Is, Hence 

m T UK labelling regulations as food ter of weight. Those 


es, colouring ane ae 
in tablets an 

a nesing aids, The substances used and approved He ee ina satel 

Pada even he Dy intabe U oe given for each substance. 


aa. 
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iti? 
the add 

This is expressed as mg per kg body weight and is the amount of “ck, 8 
that can be taken da 


s t risk 

ily in the diet, even over a lifetime. wit nie 

evaluated by the Joint FAO/WHO Expert Committee on F' 4 

Cl refers to the official Colour Index Number. 175300: Natl! i 

E100—Curcumin, also known as Natural Yellow 3 and C i yptoo.!™ 

orange-yellow colour whose main colouring is turmeric. ADI is 2 

per kg body weight. flavin. used 

E101 — Riboflavin, also known as vitamin B, and lacto! b welé 5, 

Orange-yellow colouring agent. ADI is up to 0.5mg per ae On 
E102 — Tartrazine, also known as Food Yellow 4, FD a4 es. 

Cl 19140. Synthetic, yellow powder, one of the coal-tar ly “ 
colouring agent. ADI is up to 7.5mg per kg body a a rly those 
May cause allergic reaction in susceptible people, particula sm. if 
Sensitive to aspirin. Adverse effects include acute bronchospa skin- 0% 
rhinitis, blurred vision, oedema and purple patches on a C qn 0 
E104 — Quinoline Yellow. also known as Food Yellow api is UP 

Synthetic, yellow Colouring agent. one of the coal-tar dyes: 
0.5mg per kg body weight. 
E110 ~ Sunset 


c Yell 


pan 
Yellow FCF, also known as Orange Yellow a nt oF 
Yellow 6, Food Yellow 3.115985. Synthetic, yellow eae get 
of the coal-tar dyes. ADI is up to >.0mg per kg body welé' Na ural ib 
E120 Cochineal, also known as Carmine, Carminic acid. fa cat 
4, Cl 75470. Natural red colour extracted from the insect COC qn 
ADI is up to 2.5mg per kg body weight. 3, Cl 14 6 
E122 — Carmoisine, also known as Azorubine. Food Red 10184 
Synthetic red to bluish-red colour, one of the azo dyes. ADIis UP 
Per ke body Weight. 


i$! 
ic bil, 
tic Pit 
E123 — Amaranth, also known as Food Red 9. Cl 16185. Synt a vito 
red colour. one of the Coal-tar dyes. In the UK is used widely in “ count” 
0 butis prohibited in the USA and some Europe? 


75mg per kg bod weight 
Incompatible with anti-infectj oa 


os Jt 
ve cet 3 f 
4~— Ponceau 4R. also known = aa red 4A, Food gi Ao! 
16255. Synthetic red to dark req colour, one of the coal-tar 4Y 
UP to 0.125me per kg body Weight. ine NO 
May cause hypersensitivity in those susceptible to tartraZiV ped 
E127 — Erythrosine BS. also known as Food Red 14, FD an 


fal 
i6 
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i ish- colour, one of 
3. Cl 45439 Synthetic yellowish-pink to ree 4 
ene olend 3 ioe J an iodine to hyperthyroid 
Contains lodine sufficient to raise protein- 
Values. an cause Phototoxicity — Syndictie 
EIS hi— Patent Blue y also known as Food oe Atl an bess 
brigh 8teenish-blue colour, one of the coal-ta y 
all te 
: in, itchi - More 
Allergic reactions include redness of skin, itching and urticaria tg en 
Severe ‘are shock, breathing Problems, Nausea, tremor an 
blood. Tessure, 
£132 _ Indigo carmine also known as Indigotine, Fp and C Blue No 
2. Food Blue |, | 73015 Synthetic blue Colour. one of the coal-tar dyes 
ADI is up 5mg g Y weight. . 
we Cause ausea, Vomiting, high blood-pressure. skin Tashes, Itching 
reathing Problems. 
Elq ~ Chlorophy) also known as Natural Green 3, ¢| 75810. Natural] 
ote lour xtra Tom plants. ADI is not limited. 
Bl Copper chlorophyt], also known as Natural Green 3..C} 
pcs Teen Powder hat iS complex Of the mi 
11S.UP to 5g per k 
. E] 42 —Gree 


75810. 
Neral Copper with chlo 
dy Weight. 


Tophyll. 
1S. also known 


as Acid Brilliant Green BS. Lissamine Green, 
“ Teen 4c] 44099, Synthetic. © colour, one Of the Coal- 
nays: DI N allocated. 
NOwn as Natural Brown 
eMicals on 
t 


0. Produced by the action 
S: Brown to black Colour, ADlis UD to | 00 
; NOwn as Brilliant Blac] 
Colour, ONE Of the co. 


Food Black | 
al-tar dyes. ADI is Up te 


int 
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No 
nee 
eee ixin, Natural OF4! ia 
E1606 — Annatto, also known as Bixin, Norbixin, 


1.2 
| is up to 

4, Cl 75120. Natural yellow-orange to red colour. AD 

kg body weight. 


E160¢ — Capsanthin, a 
from paprika. ADI has n 

E160d— Lycopene, als 
carotenoid red col 

E160e — Beta-A 
40820. Natural or 
body weight. 


f° 
od 077M 
as F pot 
E160f— Ethyl ester of beta-apo-8'-carotenal. also known 
7.C1 40825, Natural 


per ke 
yellow to Orange colour. ADI is UP to erotele el 
Weight that also includes beta-apo-8'-carotenal and occur a8 ail 
El6] ~ Xanthophylls, Natural colouring agents that m plants: 
Colours from yellow to Orange to red. All obtained fro 


leaves, Individual xanthophylls are designated below. ted: 
16la~ Flavoxanthin, n 


ouring ae 
Iso known as Capsorubin. Red col i 4 
jot been allocated. a 75125. 
‘© known as Natural Yellow 27. n allocate 
Our from tomatoes. ADI has not ieities arn 
Po-8'-carotenal, also known as a to 5mg PP 
ange to yellowish-red colour. ADI is 


lloca ed. 
atural yellow colour, ADI vi alloc od. 
El6lb — Lutein, Natural yellow-reddish colour. ADI as allocat 
El6lc~ Cryptoxanthin, Natural yellow colour, ADI n allocate® | 
El6ld~ Rubixanthin, Natural yellow colour, ADI not 
El6le— Violaxanthin, 


locate 
hatural yellow colour, ADI not a ed of 
El6lf—~ Rhodoxanthin 


até 
t alloc 
- Natural yellow colour, ADI no S 
El6lg — Canthaxanthin, 


weight: so" 
Orange 8 and c| 40850. AD} is UP to 0.25mg per kg body vained! fe 
E162~— Beetroot req, Nown also as Betamin. Red colou cpa? 
beetroots. ADI is not SPecified iq various 28 : 
- E163 Violet Zan. Water soluble vegetable éoloursi 

of red, violet or blue. ADI not llocat 


; 226 
ADI not allocated, as firmiN® | oJ 
E170 — Calcium car nate, known also as chalk, Used Jement-: 
and release g Min tablets. Dietary calcium supp! 
Not limited. 

E17] —Titaniu 
Natural pigment 4? 
Capsules, AD| is not limited, 


Ce 
cl 77472: ro 
E172 — tron Oxides and hydroxides, known also as 


cow ae 
black CO ern 
77489, 7749]. Natural pigments giving yellow, red, brown or 0 
depending On mixtures o; hi 


is up 19 
f the oxides and hydroxides. ADI is 
Per kg body Weight. 


(e) 
n als 
Natural orange colour, KNOW 


Ent in vita 


9); 

71% 4 

: dcll of 

Nalso as Pigment White ae ets 
colouring agent in vitami 


M dioxide, know; 
used as White 
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E173 
rae = Alumini 
wing silvery ene known also as Cl 77000. A surface colouring matter 
1 —Stiver. A ts - surface of pills and tablets. ADI not allocated. 
eee sentace at aed metal used in the form of silver leaf. Has 
1 i Sa aes ea 
Bs hey. ADI . a pills, dragees and sugar- 
—Gold k : 
a of gold leaf je em as Cl 77480. Soft. yellow metal used in the 
: allocated as use surface colouring agent on some vitamin pills. ADI 
" 180 — Pisnrent ore very limited and is not considered a hazard. 
ae reddish pj in, known also as Lithal Rubin BK and Cl 15850. 
es é Goore cata used as calcium salt. ADI not allocated. 
capsules, neaeeies . Functions as preservative in vitamin tablets and 
re rely fruits but can praceigat a to gelatin shell. Occurs naturally in 
bs P ating catia bets ib by synthetic chemical methods. ADI 
a iu seats 
re =  eeeiants sodium salt of sorbic acid. See E200. 
203 — Cael sorbate, potassium salt of sorbic acid. See E200. 
a ees spec calcium salt of sorbic acid. See E200. 
ie naturally ers as preservative in tablets and capsules. 
es welch made by chemical methods. ADI is up to 5mg 
Ic re, Hi . . 
reported he including asthma, urticaria and oedema have been 
ois Sacaen ber acid. Large doses may produce gastric irritation. 
E212 — Batase nzoate, sodium salt of benzoic acid. See E210. 
E213 _ aa benzoate, potassium salt of benzoic acid. See E210. 
E214 — Ethyl acai calcium salt of benzoic acid. See E2 10. 
Nzoate. aha -hydroxybenzoate, known also as Ethyl parahydroxy- 
Parasept, Beas ester of p-hydroxybenzoic acid, ethyl parabens. ethyl 
Yeasts and so rvative in tablets and capsules acting agains, moulds, fungi. 
Miche me bacteria. ADI is up to 10mg per ke body weight. 
affect ects are hypersensitivity reactions in some people. mainly 
ED ise the skin 
oe 3 
ethyl p-h eee 4-hydroxybenzoate. sodium salt. Known also as sodium 
E216 ydroxybenzoate. See E214. 
nes Propyl 4-hydroxybenzoate. known also as n-Propyl p-hydroxy- 
E217 e Nipasol M. propyl! parabens. propyl parasePt. See E214. 
pro —Propyl 4-hydroxybenzoate. $ ium salt. Also known as sodium 
pyl p-hydroxybenzoate. See E214. 
y 
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yl 
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meth 

E218 — Methyl 4-hydroxybenzoate. also known ee: bs 

hydroxybenzoate, methyl parabens, methyl parasept. Se a assodl! 
E219—Methyl 4-hydroxybenzoate, sodium salt. Also kno 


methyl p-hydroxybenzoate. See E214. ‘ ing agent 
E220 — Sulphur dioxide. Used as preservative. improv Aplis 
bleachi 


ng agent. Preservative for gelatine jn vitamin capsules: 
to 0.7mg per kg body weight. 
E221 — Sodium sulphite. See E220 Mes 
£222 — Sodium hydrogen sulphite. also known as sodium 
and sodium sulphite. See E220. ite 
E223 — Sodium metabisulphite. See E220. sail gisulP” 
E224 — Potassium metasulphite, also known as potassiU 
potassium pyrosulphite. See E220. 


pisuletle 


ite 
E226 — Calcium sulphite. See £220. ae pisuleN 
E227 — Calcium hydrogen sulphite also known as calci ue 
See E220, id? 


‘oxi! ‘ot 
antio®. 4 
E300 — L-Ascorbic acid, known also as vitamin C. Used aS 1 
vitamin. improvin 


aie 
8 agent for flour, meat-colour preservativ 160 
limited. 4 


ig, know” 
E30] — Sodium-L-ascorbate, sodium salt of ascorbic acl? i? 
as vitamin C. See E300 f 


wn 
i - acid, kno 
E302 = Calcium-L-ascorbate. calcium salt of ascorbic acid: ial? 
as vitamin C. See E309. |palt i 
es =: ©0Palmitoyl-L-ascorbic acid also known as asco of y 
min C palmitate. Used as vitar.; has adva 
fat-soluble. AD j oe 


U 
'S UP to 1.25me per k weight. in B): 
E306 — Extracts of Natural oinmen Pear e (vita as 0 
are vitamin. ADI is up to 2me per kg body welé ne 
additive. oP of 
E307 — Synthetic alpha-tocopherol, knownalsoas pL-alphatery ya 
vitamin E. Used as antioxidant. vitamin. ADI is up to 2mg pet ké fe 
as food additive. : i626 
E308 — Synthetic 8amma-tocopherol, known also a me of 


tocopherol, vitamin E. Used as antioxidant, vitamin, ADI is UP fol 

kg body weight as food additive . ; ocoPh wo 
E309 — Synthetic delta-tocopherol, known also as DL-delt@” or KO 

vitamin E. Used an antioxidant, vitamin E. ADI is up to 2mé P 

weight as food additive. 


10" a 
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E320 — 
Bu 
bugis halon antes Ae, ota ae known also as BHA, 3-tertiary- 
body weight (also includ Used as antioxidant. ADI is upto 0.5mg oa 
have occurred foll ide BIST orem OF both). Hypersensitivity reacti : 
E321 Shaky bared ing application of BHA to the skin ae 
deere Used as ra ce known also as BHT. 2, 6tertiary-buty! 
ee : De -butyl- 
a BHA or sum of on is up to 0.5mg per kg body weight (also 
Tsensitivit 5 ' 
vee skin. y reactions have occurred following application of BHT 
2 — Lecithi 
ithin: : 
Fo Sha other vende ios mixture of phosphatides derived from 
Cana ; ADI is not aa and of animal origin. Used as emsulifier, 
= Alsinteraci ed. 
ae rm bia ined from brown seaweeds. Used in tablets 
Iso acts as tablet bi causing quick dispersion of tablet after swallowing 
E401 — Sodium ae ADI is up to 50mg per kg body weight 
E402 — See Ay sodium salt of alginic acid. See E400. ’ 
PAGS = ainmorili alginate, potassium salt of alginic acid. See E400. 
E404 ~ Calcium ae ammonium salt of alginic acid. See E400. 
Boy — Péepane: aha calcium salt of alginic acid. See E400. 
ae alginate an pak) aera known also as propylene glycol 
¢ — Agar, k : : 
binder for Eble le also as Agar-agar. Natural disintegrating agent and 
E Adverse effects of j rived from certain seaweeds. ADI is not limited. 
struction arge amounts are flatulence. distension and intestinal 
407 — ¢ 
Bae C 
dishinsorgumieccstecm known also as carrageen. Irish 
lis up es a and binder for tablets, derived from cert 
_ When intact 5mg per kg body weight. 
imit. Degrad ae is generally regard 
Colonic irritati carrageenan can cause liver damage. $ 
E4lo— sea and immunological effects. 
endosperme of, t bean eum. known alsoas carob gum. made from ground 
binder in of Ceratonia siliqua seeds. Natural disintegrating agent and 
412 abies ADI is not specified. 
Stounde ess gum known also as Jaguar gum, guar flour, made from 
and bin fe: losperms of Cyamopsis psoraloides. Natural disintegrating agent 
ler in tablets. ADI is not specified. 


Moss. Natural 
ain seaweeds. 


led as safe up to the above 
tomach ulcers. 


~~. J 
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Adverse effects of large quantities are flatulence. naus o 
Possible intestinal obstruction. tra 


Astle 
r e tree fi 
E413 — Tragacanth. a gum exudate obtained from th 


Dl has™ 
‘ander in tablets. A 

gummifer. Used as disintegrating agent and binder in ta 
been allocated, 


ons 
inhalation and Fe: of 
Adverse effects are rare but confined to those after 


d from 
of allergic responses. Contact dermatitis has been reporte ym 
the skin. Has been used as bulk laxative, ie. air-dried été 

E414 — Acacia gum. also known as Gum Arabic. 
exudate from the tree 
agent in tablets, Fy 
it provides slow di 
Hypersensitivity 
ingestion of acacia 


: n ef? 
ting 4 h 
Acacia senegal. Used as ane pastilles ¥ 
Nctions as demulcent in lozenges a 
Sintegration. ADI is not limited. ster 
reactions have occurred rarely 


h lation 


oe 

; x antho™ eft 

E415 — Xanthan gum, a gum produced in fermentations orrorating a 
campestris. Also known as Corn Sugar Gum. Used as “" eight: ene 
and binder in tablets, ADI is up to 10mg per kg body asa sweet ig) 
E420 — Sorbitol, also known as Sorbitol Syrup. Used insome fr fe? 
chewable vitamin tablets and capsules. Occurs nae is not SP& go! 
can also be synthesized chemically from glucose. AD 


‘nal di 
jomina if 
Excessive amounts of sorbitol may cause flatulence, abd ! 
and diarrhoea when take 


re 9 
N orally. —. ee 
E42) — Nas Manna Sugar. Use! ioaad i 
Capsules. Occurs naturally P of 

d na 

i ea, 
Mannitol may cause diarrho 

vomiting 


E440a 
the inner 


= 


fe) 
obstruction. Oesophogeal 05 seh 
be caused jf Pectin is swallowed dry. ju! fi 


: hen “ave 
disintegrant and lubricant in tablets, particularly W"™, aha 
Preparation is needed. AD 

tolerated by man. 


——_—__ 


a £461 —Methyicellulose. a chemically-modified cellulose. Used as bulking 
Sent and binder in tablets. ADI is up to 25mg per kg body weight. 

ne amounts may temporarily increase flatulence and distension. 

meth a Obstruction has been reported and when taken in the dry form. 
= pee May give rise to obstruction in the oesophagus. 

E46] — Hydroxypropylcellulose, a chemically-modified cellulose. See 


a Hydroxyproplymethylcellulose, a chemically-modified cellulose. 
oo ~ Ethylmethylcellulose, methylethylcellulose. See E461. : 
P6 ~ Carboxymethylcellulose. sodium salt. A chemically-modified 
Cellulose. See E46]. 


tia E numbers refer to additives that may legally be added to foods but 

N Not used in tablets and capsules containing vitamins. 
Way snc! the additives used in preparing tablets and capsules affect in any 
ES the potencies of the vitamins in those preparations. 
he following tablet and capsule additives are used at present but their 

numbers are only proposed and unlikely to be effective before 1986: 

ie — Riboflavin-5'-phosphate. See E101. 

5 Cl Ne Yellow 2G: Acid Light Yellow 2G: Acid-Yellow 17: Cl Food Yellow 
in No. 18965, Synthetic coal-tar dye. soluble in water. Permitted for use 
Be Stuffs and cosmetics. ADI is not known. 
2G, 8 Red 2G: Acid Red I; Food Red 10; Ext. Dand C Red No. 11; Geranine 
G: Cl No. 18050, Synthetic coal-tar dye, soluble in water. ADI is up to 648 

"kg body weight. 

'33 — Brilliant Blue FCF: Blue EGS; Cl Food Blue 2; Cl Acid Blue 9; Patent 
Blue AC: FD and C Blue No. |: Cl No. 42090. Synthetic coal-tar dye. Has been 
Used to produce green hues with tartrazine. ADI is up to 12.5mg per ke body 
Weight, established after repeated subcutaneous injections in anima's. ee 

DA Brown FK; Cl Food Brown 1; Chocolate Brown FK. A age 
Synthetic azo dyes. Experiments on peri suggest that two ©! 
Constituents are mutagenic, i.e, causing cell changes. . ‘ 

'55 — Chocolate aa HT: Cl Food Brown 3; CI No. 20285. Synthetic coal: 
‘ar dye. ADI is up to 250yg per kg body weight. 

375 — Nicotinic acid, one of the B vitamins. 


in 
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in tal B 

516 — Calcium sulphate: gypsum: terra alba Mineral used ol 
making. ADI is unlimited. in tablet-makiné- 

942 — Edible Bone Phosphate. Used as filler in ta aot 

unlimited. er Jloidal silica. U 
951 — Silicon dioxide: Colloidal silicon dioxide: Co! 


ae cin 
anti-caking agent in tablet-making. ADI is pes g and as 2 Os 
570 — Stearic acid, Used as lubricant in tablet-maki J} ani 
for pills and tablets. Nat 


E ing ina 
urally occurring fatty acid occurring plé 
1 is unlimited, 


and vegetable oils, AD! , blet-making: B 
gnesium stearate. Used as a lubricant in ta ' 


572 — Ma he 
unlimited. ava. ne 
901 — Beeswax: White Wax: Yellow Wax: Cera Alba: oT of mal 
Obtained by melting with hot water the walls of the hese fg 
and removing the foreign matter. Used as an ingredient in 
capsules. White variety is bleached yellow beeswax. o reports 
Causes Casional allergic dermatitis in beekeepers but “ of 
« minute amounts used in soft-gelatin oe ecretiot 
_ 904 — Shellac, Lacca. Obtained by purifying the resinou al 
insect Laccifer lacca Kerr (Coccidae). Used as a coating ig ta 
© adverse effects reported from small amounts used in 


of rot 


Is a 
Jets. 


i oe 
ry" 40 
ae matoly mn 
€czema, acute or chronic non-contagious itching. ee enc i | 
Of the skin. Can be due to EFA (essential fatty acids) defi 
Specifically that of 8amma linolenic acid (GLA) x. Treat d 
jwantile eczema may due to lack of GLA in cow's mi jor 
oil of evening Primrose (1 500 to 3000mg daily) nd to of! 
Atopic eczema due to all : cw " 
i (up to 3000me daily), itamiN © oof 
Other vitamin treatment includes vitamin A (750010). ‘host 0 
1000mg) and high pot 
ily). 


at 
Mineral 


ome olen 
Some cases respond to oral zinc therapy. Usual dose is 5 inef? 
zinc 


: mi 
three times daily that can be reduced to 25mg of the 


Vitamins and Minerals = 
Vitamins and Minerals = NS 
times daily as condition responds. More effective if taken in conjunction 
with daily vitamin C (1000mg) and essential fatty acids in the form of 
Safflower oil or oil of evening primrose capsules (three 500mg strength 


daily. Response can be slow. perhaps needing several months for complete 
remission. 


rina : moderate source of all vitamins except vitamin C. Egg-white S 
in th Of all fat-soluble vitamins. The vitamin B complex occurs mainly 
Ne yolk. Good source of all the essential minerals. 
3 aaa remaining after the various cooking methods for eggs are also 
- Vitamins not mentioned show zero loss. 


Over 100 


% Minimum daily needs in 100g 
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% Remaining in Cooked eggs 
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MINERALS 
rs rly, largest single group of population prone to mild cefceny is 
vitamins, Particularly B complex C and K. Reasons include BON See | 
and meat because of poor dentition: reluctance for physical or SI parish 
Feasons to Shop frequently for a variety of food: loss of ibestity ree on 
ih less care iN preparing food because of apathy: undue relia! 
'efined 


fet: dence 
Carbohydrates and simple beverages ‘as ge ne cr food 
©n restaurant or institutional cooking: inefficient a 
Micronutrients. ivitami t with 
‘Ost elderly persons will benefit from daily PT UE ead i a 
extra vitamin C (250-500mg) plus choline as hal activity. 
“@PSules daily) or lecithin (5-15¢) daily to imp 


MR os ee 


inerals 

Vitamins and Miner 
148 
electrolytes, electrical 
in aqueous solution, They 
and cations. Anions are ne 


xist 
S that e 
y charged atoms or groups te on into anions 
are known as ions and are divide se under the 
€atively charged aceon = positive 
influence of an electric Current they migrate towards i 4"); bicarbon 
€nd). Examples are Chloride (cI-): phosphate 
(HCO 


undef 
because 

+) sulphate (SO,-). Cations are positively charged ( 

the influence of an e| 


or 
hode © 
he cat! +): 
Sctric current they migrate ee ald um (Ca 
Negative end). Examples are Sodium (Na): potassium 
Magnesium (Mg**). a} 


Il metals ma 
Present as salts in sol 


ar 
4 n they 
y be regarded as cations i positivelY 
en Ww 
Ution within the body. Hydrog esium 
charged (14+) Confers acidity in solution. ium (K*) but meet ds) 
© Principle cation inside body cells is eget (extracellula " 
(Mg**) is also Present. In fluids that bathe the cel attr calcite the 
the principle Cation is sodium (Na*), but a small am: cl membran mere 
iSalso present. ase ions can move freely eos cells is an is 
Maintenance g Potassium inside and sodium puts) this bala 2 
Tequiring Process. (Sep sodium pump.) a ble and outsi wate! 
cake Nt to ensure the Correct volume of water insi ly oedema Tor 
Cells. mb, nce can lead to dehydration or conversely n equal nu cells 
mention), i Cations are neutralized e er of body 
ll @8ed anions So that the acidity of the flu gcles 
is Maintained I Neutral ‘on of mu ane: 
r 5 E 
f SION Of nerve im d the contracti mb? 
Pulses an | mi ic 
Wnt! upon © Corr Clectrolyte equilibrium at the F impulse ie 
St ane Scle is active there is a nmoial irs tthe same 5 
Potassiyg Ad calciy © enter the appropriate cell: a impuls® ym 
An 2" Magnes ce the Im ibri 
Passed the ionic puesta see Out Of the cell. On iginalequ” cle 
; cf “Mes into lay to restore the eee m ratio 
eee mot Nerves) that actually sium ionic ible 
2 ‘pen Aeeoet ne | 
Inthe bloog. ae Ment on the Correct calcium tie - ver sus as 
{0 stimuli, 7 eis ac Ng these nerves becom rized DY * eet 
C result is q CONdition Called tetany, characte 
: EMUuscles, par. 
Functions Of elect 


san pod! 

hand f 

5. ticularly those of the face nce int ss" 

€ Sodium and no 3teS are: aintenance of water bala (0 
; an Potassium): aint 
Maintenanc Of s : = 

Mooth 
base) bala 


ce of acl” 
Muscle Contraction: maintenan 
Nee of the bo Y (See aj 


nor all 
impulse ("ka 
Nance of nerve-impuls i ‘ 
ination 
1 
id-base balance); participa 


e 
som 
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i ive) ona 
, | reactions. ’ itive or negative 
aoe ae and oe charge ag ae Na) as a pure ae 
ne eee fundamental ee by water, producing aera 
Ethie being violently decompos usly. As thecation sodium 
is highly reactive chicheanimiie spontaneo Seer SETTERS 
“tet he teed in water and exists as s é 
(Na’) it is perfec y : tic pota 
caus| 3 
within the body, violently with water, Eee Etteviete 
een a pet potassion (K”) it is perfectly S. 
and hydrogen, wenabdpotees 
88 such in the body. iolently than sodium an hertaare 
i ith water but less vio! itive charges it is p f 
nee rs scam Kea) SiN hata necessary for nerve 
-— bely fluids as a stable cone of the paar $ 
i ith wal 
i issi scle contraction lowly with w. 
mpulse ee metal reacts only i Ean Heat ce 
Berman cab = than ania Eoesaun ii Fn Te ee 
coe sion with a blinding light ae two positive charg 
in flash Photography, As the cation (Mg" ne WH ie Posy, usly at 
Which *tabilize the mineral for ee ae that ignites S rrorter cere 
F ive su aM : 
He. ehorus (Pj cS ue eee free metal : Pe coe 
Tatures above . . ions, ara? is 
eastrointen’, irritation, liver damage, skin eh On the skin it a and 
coma Convulsions and death with as little as form phosphate (PO, s its 
Severe burns. When combined with Oxyeenio jocuous and aos 
en. hosphate (PO%) it is inn hosphate in the 
wine. bod. as insoluble eee _ odour. 
S within the . z fluids. R our. 
8nd teeth and as ionic phosphate in oe gas witha a at 
Chlorine (Cl) is a highly Rte ey oe half of comm 
4 charged atom chloride (CI>) i 


im mport i cations 
d ion that neutralizes the 

. i ani 

acts, ithin the dy as an important 

“ea and potassium. 


in its an 
UNction: 


*mbolism, 


especially an 
d vessel. 

j of a bloo 

fe) i lusion of 

ai bstruction or occ! 

Tte, 


lot. 
blood cl 
‘ °Y a transported clot. Treatment, se 
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IU 
increased by vitamin E. Optimum daily a ‘od of 3-4 
for training Period of 1.5-2.9 hours; 250-3001U for training 

hours. 


Enteritis, Tegional, Crohns disease. , 


epilepsy, convulsive 


lize 
ae, neutt 
Seizures. Large amounts of folic acid may 

ction of anti-convulsive drugs, Particularly phenytoin. 


‘used 
ae inoic acid 
etretinate, vitamin A-relateg, Synthetic derivative of retino 
i iasis and Other skj 


N disorders by oral eae hair 10sS- 
"YNESS Of mucous Membranes an be avoi 
Teratogenic (causing abnorma| foetus), so Pregnancy must 
Tict medical Use only, 


m 
mpto 
£xophthalmia, abnorma| €xtrusion of the eyeball: POP-EYES: ee 
Of Grave's disease due to Xcessive Production of thyroid ho! 
€xtrinsic factor 


im eh Vitamin. 
eyes, Sight Process do, 
Bloodshot e 


daily): 
Nds upon adequate vitamin A (2 My srnoxind 
Syes €d by Vitamin 2 (10mg daily). Heavy 

Causes f0baccoamblyon, (reduced Vision) 

Ba. 


in 
4 itam 
due to inactivation of V 


F 


a t—“(i 


farnoquinone, K, vitamin. 


r 
w prolonged o} 
fatigue Mental or physical tiredness that may follow p 

inten 


‘ asurable 
i ith any measu! 
cal cara tiedness that cannot be denen a ten ae 
edical cause. Can produce tearfulness, depressio 
‘housewif 


henic acid; of 
© syndrome’, Early sign of deficiency of eae generalized 
thiamine: Of vitamin C: of vitamin E. May be hog preparation. If no 
mild deficiency of vitamins, Treat with multivitar : 
Provement after one month seek medical advice. 
Mineral fatigue may be 
Studies indicate that in the absence of any other ae Totes 
ped with mild Setcicnny: mestticel to help in cases of 
“PPlementation with these minerals is more ‘ beet quantities 
in Ness due to Muscle fatigue. Studies indicate < pa daily overcame 
Magnesium (500mg daily) and potassiuniy| Is suffering from chronic 
Waking tiredness in a high proportion of incviouals ased intakes of fresh 
Fatigue, “tassium was found to be best taken as incre lead frult juices 
Mit and vegetables along with dried fruit and pee by lack of iron 
®S Part o the diet rather than as tablets. Fatigue c 
. *Ssociated Usually with anaemia. See anaemia. 


ted, and 
and satura 
las complexes of fatty acids, both suede ae pene eta 
ava Tine. Hard fats usually contain mainly satura lly contain mainly sa 
ae se, fats of animal a iy vere (e.g. vegetable oils). 
‘ ‘a 
€d with some mono-unsaturate: 


; inerals 
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herpes zoster, see shingles. 


F low 
ah Ki m. 
high blood-pressure, may be associated with ghee cadmium 
Potassium, high cadmium intakes. See heart disease: sa It. me the body 
intakes antagonize the uptake and metabolism of seleniu 


tS 
: : : these effec 
so the effect of this toxic mineral may be mediated through 

or in a direct action of its own. 


f 
é mptoms © 
hormone replacement therapy (HRT), © treatment of Sanar effect 
menopause with natural or synthetic female sex hormones. 


3 : al. Treated 
On vitamins to those of contraceptive pill. See contraceptives. OF 
with similar supplements. 


: f 
; retion © 
hydralazine, blood-pressure reduction. Enhances exc 
Pyridoxine. 


a ee eee 


hydrochloric acid, 


é IIs of 
a mineral acid. produced by the parietal ce 
the stomach. that provi 


des the acidic medium of the gastric juices n ro. 
for the early stages of food digestion. Gastric juice contains beat en 
and 0.5 percent hydrochloric acid. The acid isa combination of hy ise bY 
ions (which determine acidity) and chloride ions. Hydrogen ions “a lean 
the dissociation of carbonic acid, itself produced from carbon dioxi nora 
water in the blood. Carbonic acid production is under the contro att 
enzyme carbonic anhydrase which contains zinc. Only the hydrogen fetal 
from the dissociation of carbonic acid Pass from the blood to the ied 
cells of the stomach (bicarbonate ions are unable to do sO). where : id 
combine with the readily available chloride ions to form hydrochloric bie 

Excessive production of hydrochloric acid causes heartburn, gastric 2 
duodenal ulcers. 

Deficiency of hydrochlori 
complete lack (known as a 
minerals that are usually solubilized by hydrochloric acid: chronic gastritis 
due to destruction of th 
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Pemicious anaemia: gastric cancer and other cancers of the gastrointestinal 
tract possibly because in the absence of hydrochloric acid certain cancer- 
forming substances can be produced from normal food ingredients. 
Supplementary forms of hydrochloric acid are: 
1. dilute hydrochloric acid. Two to five ml of 10 per cent hydrochloric 
acid are diluted with 200-250ml of water and sipped through a straw during 
the course of a meal. No more than 20mI of the 10 per cent hydrochloric 
acid should be taken over 24 hours. 
2. betaine hydrochloride. which provides 23.8mg hydrochloric acid in 
100mg. Usual dose is 60-500mg dissolved in water which is drunk after 
Meals. Also available in tablet form. 
3. glutamicacid hydrochloride, which provides 19.9mg hydrochloric acid 
in 100mg. Usual dose is 600-1 800mg which is dissolved in water and drunk 
after meals. Also available in tablet and capsule forms. 


hydrocortisone, natural corticosteroid hormone present in adrenal 
glands. See corticosteroids. 


hydrofluorsilicic acid, provides 13.2mg fluoride in 100mg acid. Peed 
'N controlled amounts for the fluoridation of drinking water. 


hydroxocobalamin, B,,, vitamin. 


hyperactivity, usually occurs in children: characterized by excessive 
Or abnormal activity. Often benefit from high doses of vitamins incites 
nicotinamide (1-3 g): pyridoxine (100-300mg): vitamin C (1g); vitamin E(up 
to 4001U) daily. Constant monitoring essential. 


hypercalcaemia, infantile. High blood level of calcium Cae ae 
to excess calcification of bones. hardening of the arteries an ens 
Mental retardation. Symptoms of excessive vitamin pintake Med 

iN adults causing deposition of calcium in soft tissues: 


Li 
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arin 


ids: soft 
acids: 
are mainly saturated and Monosaturated fatty 
Margarines Contain more 


Polyunsaturated fatty acids. r gram. Dietary 

Allfats and Oils of whatever origin Provide 9 k calories - bre lorie intake. 
fats in Western world provide about 40 Per cent of tota 95 and 35 pet 
Most authorities Now recommend reduction to between 


d fats 
saturate 

Cent of total calorie intake. Some Suggest replacement of 

in diet to Polyunsaturated Vari 


le 
, vegeta 
ety by switching from animal et 
Oils. High Polyunsaturated fat intake Tequires increas 


- ZOut, Coronary 


See Polyunsaturated fatty acids 


in C (via 
- vitamin 
fatty acids, Metabolism dependent On vitamin B,; vitam 
Carnitine in Muscle Cells). See fa id 


ids. 
ts an Polyunsaturated fatty aci 


zoa In 
din men by number and mobility of agian pare 
semen. No definite 8SSOCiation in men between infertility an norma 
deficiency but © evidence that Vitamins A, Bi and E needed fo 
Sperm Production T 


a6. 0) 
ins cies 
me ! ; s 

¢ i Vitamins definitely required by many spe 
animals for Teproduct 


help 
Pea ect can 

; TONng evidence that vitamin E 

‘eMales but 200] i 

Prone to it Vitam; 


7 those 
; iage in th 
aily has Prevented Leta. Ve 
SSN en also help Some women unable to 
fish, White Variety ing] 
Plaice, Saithe and yw itin, 


on sole: 
dock, Atlantic halibut, lem 
"CES Only of fat 
(ee 


«ible 
ligib 
“Soluble vitamins and neg 
- Source Of vit: 
Of the B complex. 


S 
the re 
2 With moderate amounts of ; 
aIchare: 
kipper, mackerel, ae of 
itamins than,” tuna and whitebait. Higher pote vitamin 

luble vitamins than in White fish but similar Quantities of the 

B Complex, Negligible Vitamin c Present 
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All ‘ypes of fish provide only moderate amounts of the essential minerals. 
'tamins left after cooking fish in various ways are also shown. 
Over 100 


1 
= White Fish 8 
90 Fatty Fish [] 


% Minimum daily needs in 100g 
& 
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Carotene 
Folic acid 
Biotin 
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* Left after cooking process 


NITAMINS LEFT AFTER COOKING 


B; Folic aci 
VITAMIN 


Frying/Grilling 


=" 
CQ 
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Beh Oils, fish body oils as well as fish liver oils are rich sources of PUFA 
but also two especially that are not found in vegetable seed oils. These 
Te EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid). Both 
are members of an essential fatty acid family that function as pre- 
cUrSOrs of the hormones known as prostaglandins. These prostaglandins 
are believed to inhibit formation of blood clots in the circulatory system; 
reduce blood fat levels; increase HDL-cholesterol levels and reduce risk 
otheart disease and stroke. They effectively thin the blood. Daily intake 
Of Y-1 | Of oily fish (such as mackerel or herring) supplies sufficient EPA 
end DHA for Protective effect. Cod liver oil will supply them but too risky 
<ause of vitamins A and D content. 
Supp lements now available that provide EPA (180mg) and DHA (1 20me) 
"capsule that doubles usual daily intake. Preventative therapy requires 
ah oe Capsules daily (900mg total EPA and DHA). For those with angina 
ee © have suffered heart attacks or stroke. five daily is sufficient (1 500mg 
aTEPA and DHA) to help prevent further attacks. 


iuoridation, is the addition of fluoride to a waste water Mies he 
Will a trace element in order to raise its concentration to a leve 
he a the incidence of dental caries, aur 
Prevent n known since 1916 that fluoride in ea gidee| ae 
pide dental Caries in the teeth of growing children. Since : papal 
cone iological Studies have indicated that where the drin vee a 
Childh NS at least Img fluoride per litre water (1 ppm) the inci rages 
Of fluor ental caries is lower than in comparable areas where on a gee 
een are present in the water. The fluorides are believe le 
be ee on the enamel surface of developing teeth and this Pee a 
aca. they exert their anti-cariogenic action. These igad a as 
Water a Paign by various local authorities in the UK to add fluori ies 
have p vPPly if this was deficient in fluoride. ween euepey) er 
and ftieh 2¢cepted fluoridation with the same enthusiasm as pat s 
Neither 2. States of the USA, mainly on the grounds that the p 
" safe nor essential. 


i ine in 
the ibe ,c€Ms little doubt from various studies that there isa See ai 
Hlugpidence Of children’s dental caries where water previously low 

ne h, 


@s had fluoride added to it. What is in doubt is how much this 
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action has contributed to dental health i 
health awareness amongst the 
Prevention is possible: better h 
gel to the teeth of chil 
Care by the dentist: 

isnow generally acc 

Over the best way 


in dental 
N view of: ie oelienet Ge that 
Population as a whole: the knowle: 


tal 
: Te er den 
dren; mouth rinses containing fluoride: bett 


7 much 
fluoridation is the Possibility of supplying £96 
fluoride to children and 


fluoridate q 


rn AClae 
: ilicic acl 
rinking water include: hydrofluorosil 
Sodium silic 


Ofluoride. 


t 
; n tha 
F. Atomic weight 19.0, It is a ee g: 
: ‘Scrust at an abundance of 65mg _ It is 
Most important Natural sources are fluorite, cryolite and florapati 

nimals and man. ide. 
s é fluor 
'n the animal body by Ga -Lussac in 1805. AS th. 
fluorine is now known to pee ; es, tee 

; re: he bon e 

thyroid gland and cn Present 'N trace amounts int 


z int 
OF Obtained bt Of animal and human tissues. When eaten 

: Tinkin 

Negatively ch, 8 wat 


sent 

€r, ingested fluorides are all fae TI 
aj aPily absorbed ams 510N5) so there ie on Siiertoebeo eT a 
the fee these. fluorides “tuted inamannce similarto that of cnCT 
} 3 cS Yes tend tO stay in the extra-cellular fluid. bee 
Cir Way to the Skeleton (e.g. in animal eee) 
5 after 2 hours), and any excess is elt 3s 

‘ i er 
Via the UrIN€. Some iS also deposited in the teeth but eee 
Of fluotide  nttive to the h. excess can be harmful. Blood ce 
is wae a Wee !4 and tye eros Om. of which 15-20 Pet cg 

* Ne mine, ae 
'0 breast mil. «7 does not appear "cross the barrier from blood P 


ikelY 
‘on is unlike! 
temal intakes during lactation is U 
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to Provide more for the baby. More fluoride is retained by the body during 
childhood than in the adult state. 
Food sources of fluoride are widespread and drinking water supplies 
Preciable amounts. Few quantitative analyses of individual foods for the 
Mineral are available, but the UK Ministry of Agriculture, Fisheries and Food 
foes the following average intakes (in mg per day): cereals 0.15: 
Othe -05; fish 0.08: fats 0.03: fruits and sugars 0.04; root vegetables 0.04: 
"vegetables 0.02: milk 0.09, and beverages (not including fluoride from 
Toate source) 1,33, 
fie pen intake is thus estimated at | -82mg fluoride per day. To this 
intake a a the amount contained in the water supply. Assuming an 
0.11021 ‘I litres daily. unfluoridated water will supply an extra 
SOlince a Be fluoridated water will supply |.Img extra fluoride. The richest 
UP to 10m ae woride is tea, particularly the China variety which contains 
about be ee in 100g dried leaves. Six cups of this daily will provide 
Provide aos Uoride from the infused dried leaves alone. Indian tea will 
Functions Pik half this quantity. 
Strength a sb are not known with certainty, but it appears to confer 
Uoro-phos ae to bones and teeth, probably by forming insoluble 
of children Phates; it acts as an anti-cariogenic agent in the developing teeth 
iScouragin Probably by reducing the solubility of tooth minerals or by 
Play a part Hi gr owth Of acid-producing bacteria in the mouth: it may 
Deficiency in Preventing osteoporosis in the elderly. 
8Owth in cass causes anaemia in mice: infertility in mice; stunted 
In hy aa — chicks; lack of skeletal development in rats and chicks. 
teoporogicg ae deficiency gives rise to dental caries in children: 
low Calcium a a adults (possibly) where it may be associated with 
!QHS Of dof: : 
teeth afore ate probably confined to the appearance of caries in the 
Crapy of ae See dental caries. 
Mluorigat; if ficiency can be: fluoridation of drinking water supplies, see 
“PPlication t USe of fluoride toothpaste: oral fluoride tablets; direct 
Allha © teeth of fluoride gel: mouth rinses with fluoride solutions. 
d to be effective in reducing the incidence of dental 


Ss been used to treat osteo 


Porosis; Paget’ 
Osis. (See entries under s “i 


Pecifie complaint 
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Excessive intakes of fluoride Causes fluorosis. raze on land 
In cattle and sheep excessive intakes may be taken when they g 
Ontaminated with fluori 


jeton are 

ide-containing dust. Both teeth ant as white 

affected, Signs are first seen in the teeth of young, growing aE the surfaces 
mottled patches anda rough enamel surface. In adult ate bone density 
of the large bones and lower jaw become thickened and the 


ar. 
4 ths appe 
thickens with extra calcification. Sometimes bony outgrow 

Weakness and ted 


“45 intake 
‘ de inta' 
luced milk yield are also signs of excessive fluori 
in dairy animals 


!n man, the firs 
when the chalk 
Ome infiltrat ecte 
the enamel, resulting in surface pitting. All teeth may ee lege 
fluorosis is seen On the incisors of the upper jaw. Denta n occur W! 
Not mean that skeletal fluorosis is present. but the latter Cel ( 
extremely high intakes Of fluoride taken over long periods. per litre © 
UPply contains more than 10mg fluoride haled asin 
when excessive amounts of fluoride are appetite 18 
- fluorosis affects more than the teeth. f the spine 
creased density (sclerosis) of the bones ©! calcifie?: 
© supple ligaments of the spine beco ae, scles a" 
led "poker back’: calcium is deposited in a column 
inces following the changes in the spin 
Sah appear. All of th © changes are classed as cs samen 
Treatment of fluorosis is to reduce the intake of dietary fluori 7 a ult 
: dietary intake of fluoride is Suggested as Img per pee B 
sare os tt authorities. The Dental Health Committee oft er 
ae Association has recommended intakes of fluoride (in es oe w 
2 yrs0.25- 2-4 YtS 0.5; 4-16 yrs | 0. This advice app! fluo! 
leVelis between goa below °-3mg per litre. When the water ive” 


gi 
rae 0.3 and 7M per litre, no supplements should be 
The ies a a after which doses are halved. 


ich would 
Supply between n& Water SUPPly is regarded ag Img per litre, ee: oF 
children 2m fluoride daily. Whilst this may be suit 
iS additive for teen Milk. whic! 


it 
nt. 
‘ nte! 
has very little fluoride co 


h 
© drink tea Which is rich in the mineral. 
_ 


sed 
Fay eth cau 

t and most obvious sign is mottling of va i ename 
y-white irregular Patches on the surface 


‘ kens 
sis Wea! 
ed by yellow or brown staining. Severe fluoro: but 


ritish 
day) 
pete 
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fluorosis, €xcessive deposition of fluoride in the teeth causing mottling. 
Can also apply to large amounts of fluoride deposited in bone. See fluorine. 


folacin, folic acid. 
ee te SS 
folates, 


8roup of folic-acid-related compounds that occurs in foods only 


Some of which show vitamin activity. 

itami lex. 
folic acid, water-soluble vitamin, member of the Sere 
Also known as vitamin Bc; vitamin M; pteroyl glutamic acid, PGA: 


gr ior nge 
lactobacillus Casei factor; folacin. Anti-anaemia vitamin. Yellow-orang 
Crystalline Powder 
; for 
'Solated in 1930 from liver then in 1940 found to be growth — _ 
acteria. In 1945 Dr Tom Spies demonstrated it cured ange fale 
Pregnancy. Active form is folinic acid produced from folic acid wi 


aid of vitamin C in the liver. 
Best Food Sources Functions 
He:per 100g Needed for metabolism of 
Dried brewer's yeast 2400 RNA (ribonucleic acids) 
Soya flour 430 and DNA (deoxy: 
heatgerm 310 ribonucleic acids) in the > 
heat bran 260 body cell protein synthesis. 
Nuts 110 Blood formation . 
Pig's liver 110 Genetic code transmission 
Teenleaf vegetables 90 Builds up resistance to 
Olegrains 80 infection in new-born and 
Pip. »,(beans) 80 infants 
WE S kidney 42 
ciolmeal bread 39 
Eee fruits 37 Stability in Foods 
Brown tice 7 Destroyed by light and ait 
es See Losses in F 


Morey 


~~ : 
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Weakness 
Fatigue 
Breathlessness 
Irritability 
Sleeplessness 
Forgetfulness 
Mental confusion 


Should be at leas 
See separate ent 


ry 


Therapeutic Uses 


Preventing deficiency 
Consequences 

Megaloblastic anaemia 

Schizophrenia 

Mental deterioration 

Psychosis 


€&.g. sprue 


folinic acid, 
vitamin C in th 


food Preservatives, 
preservatives but biofla 


Deficiency Symptoms 


Recommended Daily Intakes 


active for 
liver. 


t 400ue but 


Malabsorption diseases 


Vitamins ie 


VONOids h 
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Deficiency Causes 


Pregnancy ; 
Contraceptive pill 
Old age 


Many drugs 


Possible spina bifida 
Premature birth 
Toxaemia of pregnancy 
Premature separation of 
placenta from uterus 
Habitual abortion 


[Habitual abortion 


Symptoms of Excess oe 
(more than 15mg daily’ 


Loss of appetite 
Nausea 

Flatulence 

Abdominal distension 
Sleep disturbances 


No problems with lower 
intakes 


i f 
of folic acid Produced under the influence 


and E are Only recognized natural fo 
ave some function. 
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food Sources, ina study carried out in 1980 under the auspices of the 
Ministry Of Agriculture, Fisheries and Food, the contributions of various 
00d items in the British diet to intakes of specified vitamins and minerals 
Were calculated. They are shown thus: 


Thiamine (B,) 


Ascorbic Acid (C) 


Meat ang Vegetables Butter and Fats 
Cereal Offal = Ey Fruit others | 
Sand Bread ZG 
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Mineral 


: ndamaior 
A balanced diet will provide trace minerals from all food yor’ the daily 
Study has indicated the contributions made by such <lea obtained from 
requirements, These average intakes of trace minerals w entative amounts 
the ‘total diet study’ by chemical analysis of food. Repres include sweets: 
Of 68 foods (based on National Food Survey information 5 petit alysed- 
water and soft drinks) were obtained, prepared, cooke 
The results are as shown in Table 7. 


tron 


Zinc 
Key. Milk and Chests 
Meat and Offal tm 


[ee] Vegetables Butter and Fats aad 
Cereals and Breag Za Fruit = es! 


Others 
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nced diet 
Table 7: Trace minerals obtained from an average bala 


Zinc Copper lodine Selenium Manganese Fluonde 
Foodstuffs ime) (me) (ug) (me) (me (ng) 
Cereals 18 03g 31 30 
Fish 


14) 016 
5 037 36 12 008 005 
0.1 9.3 15 10 001 007 
Milk 15 0.04 92 4 
Fatsidairy Products 99 Qo I 
Root Vegetables 


0.04 003 
17 

06 6 

er Vegetables 
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ee igatory- 
lost during the drying process but this restoration is not eee during 
Vitamin E is added to some vegetable oils to replace eee, an 
the refining process. Many cooked cereals have eee ring refining 
Nicotinic acid added to them to replace those vitamins lost du 
and Processing but this is not obligatory. 


: eater 
‘Se p rations 8! 
2. Enrichment. where the vitamin is added to give concent 


: , 9 Cte fruit 

than in the Original food. Examples are the addition of see addition oO} 
iuices and drinks: the addition of vitamin A to liquid milk: t < 
all vitamins to dried milk. orma: 
3. Vitaminization — adding vitamins to a food that does oo ae equa 
contain them. The proéess is carried out to ensure that the foo! ituted. ONE 
in vitamin content to those for which they are being est etable oils 
example is margarine, which is produced by hardening of ee oils 
(hard type) or by blending of vegetable oils with partially a Aan 
(soft type). As produced margarines are devoid of vitamins e vitam 
these are added to give the margarine similar content of ee Oe 
to that of butter, Sometimes vitamin E and polyunsaturated varie 
to increase the intake of these essential nutrients. Addition obi atory: 
and D in the UK is Statutory; that of other vitamins is not 0 ia is likely 

The substitution of expensive animal proteins by cheaper pes A an 
to require extensive Vitaminization since soya protein is highly rel! i 
Processed. To make th 


ins 


; t vita! 
© WO sources of protein equivalent, mos ly lackine 
Must be added but Particularly vitamin B 12 Since this is complete 
in soya protein. 
frost bite, 


fruit juices, 


include pple. black 
co eee Currant 


As well as being a Tefri 
reconstituted or frozen) 
carotene. vitamin E and ti 


jme- 
-8fape. grapefruit, lemon. li 


€shing drink, fruit iUices of all varieties (fresh 
be 1, led 


ete! 
as moderate praviget 
S°Mplex. Vitamin Ccontent can V 


shoul 
he Vitamin B 
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depending upon how much has been added since the vitamin is lost during 
the producti 


On process. Only in freshly squeezed juices is the full content 
retained. 
Blackcurrant 
All fruit juic 
Potassium al 


juice is particularly high in vitamin C level. 

€s are low sodium drinks and supply excellent intakes of 
Ong with useful quantities of trace minerals. 
S juices tend to Provide more 
luices but co 


also Provide excel] 


nt potassium levels, they are often salted to improve 
taste so sodium levels can be increas 


i inerals 
= Vitamins and Minera’ 


arded as 
important contribution is their vitamin C content. Should be reg: 
low sodium foods that 


E ; useful 
Provide high intakes of potassium with 
Quantities of the trace minerals. 


Over 100 


% Minimum daily needs in 100g 


¢ 
s 
3 
3 
ie 
8 
xR 


20 


10 


include apricots 
isi . Curr: 
raisins. sultanas. ‘an 


Carotene and the vitamin B 7 
because of a concentration Sffect but dry; 
and most of the vitamin c. ryin 

All are low sodium f 


__ tOods that a 
calcium. magnesium, iron 


omplex are higher than in the original fruit 


8 Process destroys vitamin 
Te also e ott 
and copper. xcellent Sources of potassiU 
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: : anberries. 
fruits —soft, include bilberries, blackberries. mee es raepberries 
Gooseberries, grapes, loganberries, mulberries. passion fruit. 

Tedcurrants, strawberries. ounts only of the 
Useful sources of Carotene and vitamin E with small am 

Vil 


rants 
itamin C with blackcur 
tamin B complex. Important Providers of vitamin C with 

an extremely rich source. 


ium. 
ed f potass! 
Virtually sodium free, all supply good dietary intakes of PO 
calcium, Phosphorus and 


nts 
4 all amow” 
iron. When stewed all varieties or inthe stewing 
Of vitamins and minerals are reduced by dilution and sugar 
Water is eaten, there are little losses of micronutrients. 
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Over 100 


% Minimum daily needs in 100g 


30 


20 


BB, iB, B, Be Bu 


Folic acid 
Biotin 


VITAMINS 
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fruits — those with stones, these include apricots. avocados. 
cherries. damsons, greengages. nectarines. olives. peaches. plums. 

A good source of carotene with useful levels of the vitamin B complex 
ea C. Canning causes some loss of vitamins but they can be recovered 
" part from the syrup. Stewing results in small losses. 

a, are low sodium foods that are excellent sources of potassium, calcium. 
; enesium, iron and copper. Canning and stewing give small. mainly 
€coverable losses of all minerals. 

All figures refer to edible part only. 


Over 100 


% Desirable daily intakes 


% Minimum daily needs in 100g 


Ca Mg P Fe Cu Zn Mn Mo Cr Se S Nak a 
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8 8 


% Minimum daily needs in 100g 


uo 
D 
§ . 5, Ba B, B, B, By 


Cal 
Folic acid 
Biotin 


VITAMINS 


% Minimum daily needs in 100g 


g 
3 
8 
2 
g 
a 


G 


ium is found in 

i ight 69.72. Gallium ai 

ical symbol Ga, atomic weig! t saaralte . 

tee — ae very low cece ae ee Gloom 

#8 Per g fresh tissue): brain 0.0006: kidney Paes, A pi ae, 3 When 

ymph nodes 0.007: muscle 0.0003: testis 0.00! be lets 

gallium at the level in drinking water of 5ug per Feu. cet ener 

re was some evidence of slight toxicity. It oe : ee : é 
Suppressed growth and reduced the lifespan TE ceed su 

adioactive gallium-67 is used in diagnostic nies nee ee 

Pected hidden areas of inflammation. When given 


ifi ifferences 
ignificant diffe! 
Materia] accumulated in the bones but there were sig 
en the sexes, 


i ting 
i nsferrin, compe! 
Gallium can bind to the iron transport protein tra 
against iron. 
composed 
listones are c 
8allstones, cholelithiasis. Over 80 per cent of ga 
Of cholester, 


ure 
r cent are p 
Ol, bile Pigments and calcium; a further 1 ies ennai 
ae terol. Caused by excess cholesterol in the bile cry: es 


inCi up to 
itamin C intake ( 
lesterol in bile can be reduced with adequate vita 
™e daily). 


0) inoleic acid. 
i from linoleic a 

8ammalin lenic acid (GLA), usually formed in ee ae rage 

Substantial amounts found only in oil of jsut eae ae ee 

“currant and gooseberry seeds but some See 

Primrose, 2 


a ee 


; minerals 
itamins and 
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gamma tocopherol, see £ vitamin. 


hin 


he vitamin (12001U daily). 
Medical advice essenti 


may 
irements 

al in diabetes because insulin require 

be reduced at this leve] 


8astrointestinal tract, digestive tract. 


gelatin, Provides traces Only of all B vitamins except Bi2- 


ERIN ony ofa arin erent Ba 


, lay '§ 
; ng ¢ 
8€ophagia, also known as clay eating. The habit of said net 
common in rural areas of the United States, in the Middle Eas 
areas of Africa, The pra 


inman 
ctice is considered normal during ican jowel 
Places throy hout the world, Sually amongst communities in be rt 
conomic Strata. and is belj 
Mineral cont, 


; n 
“ved to supply calcium. pie ra iscom a 
NE to relieve hunger: tor lieve gastrointes e0 
wovercome di ™Noea; todetoxify eit rinerele. Atrones pecrentia 
ie at's, Say ating can Provide substantial quantities of put one 
diete oo, Meteisno Vi €nce that the ae ae Ee 
with ana ees: the habit Usually stops. It has been nee believ 
that geo ioe 9 Cure jr, eficiency by some researchers: ot ia zine ° 
is Supplied in a es @0sorption of iron inducing anaer! sy make 
the che’ ating effect of clay on zinc m 
ees 


jet 
er di 
'me immobilize zinc from oth 


ith 

Gcew! 

also kon as kasi ical symbol O° "in 

Soe: ckasilicon, has the chemica nce! 

an atomic Weight of 75.29 Wi ely distributed in nature, its abun dic 
€ earth's rust is 0.0007 Per cent Despite its situation in the P' 
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table within the ran. 


, there is no 
ge of biologically active trace elements. 
Evidence th 


; nutrition. 
at germanium is essential in nae Almost all 
Germananates have a low order of toxicity a eid eae germanium 
Of 125 samples of foods commonly eaten en ; others provided between 
Dutonly 4 Ci ee eae lewheat flour but cannot a 
' and Quelg. it is present in the bran of whole teand Gairppieducee 
detected in white flour. Vegetables, seeds, ren on 0.15and 0.45ne/8 
Provide similar quantities of germanium at leve s r gram) are the following 
fresh weight. Richer sources of the mineral (nye es chlorella (76) ginseng 
Medicinal herbs: garlic (754); comfrey (152); aloe e 9); boxthorn seed (124); 
0-320): sushi (262); sanzukon (257); waternut (239); 
Wisteria gall (108): pearl barley (50). 


s with 
issues and organ 
rmanium is Naturally present in all human tissue 


: . Rats and mice 
idney and testis (9.0 and 0.5yg/g) as the rele a ate experienced 
Siven extra Sermanium (5yg per ml drinking water 
reduced life: 


ion of the liver 

Span and increased incidence of fatty oe Germanium 

Suggesting slight toxicity on lifelong high a ae and spleen of 
pressed chromium levels in liver, lungs, seek h intakes were given 

rats and increased copper levels in the liver when pls parerdencener 

for life. In plants, germanium supplementation ee e! a] 

Signs Seesting a sparing effect on this essentia m ere a. 
Little is known about the metabolism of germanium Peres ee ie 
© diet. Doses of sodium germanate given orally are ina eee 

an almost completely from the gastrointestinal tract wi invhtinancetele 

Nd excreteg largely in the urine during the next 4-7 days. 

1.5 


2M dose of €rmanium ide about 
ando. | : € faeces. Western diets tend to provide a 
The follows: iti 
Wing Conditions aa : ritis, 
re therapeutic rather than nutritional: arth 
€ctoris, m: Ocardia’ 
Candida albicn i athe 
es Me types of cancer. These reports are in 
bling, aecdotal Or taken fro 
; ij nergy 
Osting the action of oxygen in generating e 
“lorce ie. th 


F rine 
Ofa given orally, 1.4mg appeared in the u 
200 : Mg Was ©xcreted in th 

= 8 germanium daily. to 

have been reported to respond favourably 

Manium at doses that a F : 

angina linfarct (heart attack), stroke, Wa eee baja 
icans infection, burns, cancer pain (where it is allege 

~'algesic effect) and so le 
ae ™ physicians’ case histories rather Ce hee: 

ea tOssover, Controlled clinical trials. It is generally believed by 

to function byb 
a ; Y Do A dy. 
Nd the lifer &. the flow of energy from organ to organ in the body 
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Vitamins and Miner 
Nae: ‘ned tO 
so is claim els, 
Teduce high blood Pressure to normal, lower hig normalize he 
Protect against demineralization in osteoporosis, ia (lack of ible a 
Production and Teduce the development of pneasl effect on the } ossible 
to tissue and Organs). Itis alleged to exerta Posi 5 of allergy. It is ome 
system by Normalizing antibody production in nie cterial and antl eh. 
to demonstrate dose-dependent antiviral, anti ‘ia in this respec niu 
activity. One Way in which it appears to nit ey ger el 
stimulating interferon Production by the body cells. carotene andm ical 
joins other antioxidants like vitamins Cand E, beta harmful free 14 
Zinc and selenium in protecting the body against ie} 
Pollutants and Snvironmental stresses of all kinds. high doses: ing 
The analgesic effect of germanium is seen with alsupervision. O 
to4 grams, which should only be taken under medical s in terminal C4 
trials in Japan include tests of its analgesic qualities i 
(where it j 


S claim, 


tin 
in trea 
nin t 

ine) andeve 
toenhance the activity of morphine) a 
Cancers | those of the lun 


ste: 
: inal Sy! ef 
g. brain and amen so und 
5 : s 
Cukaemias, lymphomas and obstetric ia isahieh 
active study With Sermanium as a therapeutic agen srmanium is ig not 
Yentional animal Safety tests indicate that ge an being: aver: 
€ compo at doses “duivalent to grams in a hum Jaints, hO yeh! 
Entirely free i ts inthe therapy of human mae 8 carboxY™ 
: ~ Sfams of the Mineral (in the form ae in som one 
sSrmaniu Fe tlOxide) caused initial minor complai hree wee ict 
Perative Toblems disappeared within t ruptions 3 ted 
"Cent incidence of minor a : been 16 ed: 
hh doses SM few wore nce ee beet met 
a i °S€S but no lifer Sning side-effects have sO ies 10m! 4 os 
Oses of 8€rmanium for t @eUutic Purposes can vary er, hig dic 
BTaMs daily. Deg ite icity, however 
Of germanium , ote Teports Its lack of toxicity ken witho' 
m Ve. €xceedin not be ta 
5 Petvision, Omg) should 


io 
hig! 
1S eer 
ith ver" n f0 
doe, inflammation Of the gums. Has been: cst inion E 
six dae 54 '5000001U) an vitamin E (301U) da IU v! 


ly with 200 
vitamin A three times daily with 
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i i relapses. 
“Wice daily for three weeks orally. Complete cure claimed with no p 


: db 
glandular fever, also known as infective yey ee 
Epstein-Barr Virus, one of the herpes type. and characterized by 
Sore throat and Swelling of the lymph glands. : aily): 

Supplements should include high intake of vitamin Cc (up to 1500mg a 
ig Potency vitamin B complex and amino acid Lysine, 1500mg 


ma, disease Of the eye chara 
€yeball Causing re 


cterized by increased pressure within 
Stricted field of vi 


vision, coloured halo about lights 
Power eventually resulting in blindness. Ensure adequate 
ntakes of vitamin A (75001U) and riboflavin (10mg) for good sight 
; Addition Pressure may be reduced with vitamin C (500mg per kg body 
eight) taken daily over several months. 
Blossitis, inflammation of the tongue. Symptom of vitamin By 
and 5 avin deficiency, When due to other causes may respond to 
Nicotinam; © at doses Up to 300mg daily. 
eats complexes of minerals with glucose-like residues that are 
'S Blucon;~ . oo than conventional 


© Pass 


ff This enables the 
Sot OM the 


Intestine j 
hat les. : ne in 


eral supplement so excessive 
— the Y simply takes what it needs. A full 
“Alotieg Plement of Mineral needs as gluconates would supply only ten 
A 

Adminse somPrehen Prepared for the Food and she 
Bluconsration ofthe United States Government has concluded that ee 
ss be 4 Sy hd Safe and effective mineral supplements. They were ge 

"PRtior to Mineral salts in the amounts absorbed from the diet. 


SIVe report 
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Potassium gluconate is 


nly 
is the OF 
GTF. is nl in 
Slucose tolerance factor, usually ape It is pr wot 
active form of chromium known to function an the chromium." 
foods and can be synthesized in the body from trivalen' 


«not 
is n' 
ure! 
truct 
: exact $ 
acid and Certain amino acids. It is a complex whose 
known, so Only natural 


jate 
Source material is available. found to pore ins 
Its history goes back to 1929 when yeast extracts Hokie edtothe vi were 
the action of insulin. This action was attri n torula yes 
in yeast, and interest waned until 1955 when rats ae own nutrie 
found to develop diabetes and liver degeneration. No kn 
able to reverse these 


jetary 
ew di 
Conditions so the existence of an 

TF, was Postulated. 


Tomiu 
in the 


the hormon 


a6 
e 
itiod aS a On fed 
In the early 1960s GTF was ale, Anin al 
Nicotinic acid and protein-like ae con itior ce 
complex developed a diabetes- iucosent© 95008 
r Many adults and elderly people with g ent of 150° 5 ated 
(a factor in diabetes) y, Te found to improve ona area weed pt 
i Seo Of chtomic chloride. SL eapree from jack 
2 Malnourished ch; dren in jordan Nigeria and Turkey. oa di ne si" 
€d that ¢ ildren in Egypt, unlike the ot to the cO 
that €XPetiments and observations then led 
SI 


en 
jem 
eal 
: ssent 
UM salts didnot Meet the triteria of oa day? g 
* did not cross the placental owe sev fi 
tS Supple €ntation in man always ive 
Weeks to be Noticeable: anic chron gc 
onium did not equilibrate St adam wae nea 
When tions of chromium ba @nce in man indicated a V bet ; 
8S forfe. Sorption Fate for ¢ TOmic chloride was assum re abs? 00%, 
‘food “xample. if food chromium hes of a a 
Per da 8S chromic Chloride, its Calculated dietary in 1 daily &* 
YWould lead ¥0.25-0.5ug in the urine. The usua 


eral 
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Via this roy 


-origi ium is 
rigin chromi 
10ug suggesting that more food-orig 

te is 7- Oueg, 

absorbe: 


m m wi be 
bed. can 
ae : is better absor! ; 
d and — of brewer's yeast is rar ee od 
i nile he lacenta, is quickly distri PaaS oak, 
has f = oA ies blood sugar than doe: m 
as a faster ac} ion 


it 
i d GTF, albei 
i thus yielde 

iN tat experiments. Studies in isolating the factor 

ina Crude form, 


GTF is far sy 
form of chrom’ 
and amino ac 
Chromium of 
of chromium 
Mineral salt to 
the yeast. Int 

"8 Of yeas 


i lementary 
utic Or supp pea 
i ium salts as a therape! ae 
fe aaa ae it from ae eee 
ds eg A ae successful. Twenty- ve cet 
ids have no “s yeast is absorbed eounated eine 
ie eee, ne enriched with nae a astern aitte 
salts. Yeast coca the excess eS Bie chromium 
es available containing up igor 
ie hie ae as GTF. Although as ee: 
_ all of it pres ees : : 
ina x er oe et dried ae is iw 
bt fal i T of biologic ae 
su more ie me fe peepee © beef; wholewheat 
wholemeal rec cornflakes; white bread: ei oe ee ban, 
sn Poo ate —_ s are: lobster: eis 
shrimp corer but nonetheless useful, ees spe m a 
Chicken leg: haddock: beer; egg-white: te e ets bengscants eat 
: : a adult. 
M8 per kg y weigh ne 
“responding figure for chromium salts is 


Syr h l amino acid, ood but can be 
ies) y i the f ; ‘ 
: i i cid, usuall supplied by 4 i 3 
le t ized within the bo Ye he central ys 
\ ‘ : l calmi g agent produced byt nervous syster 
Vi Mii 


vulsions 
ich causes con 
€ssential for GABA synthesis, lack of which 

6 

n ‘fants, 


8lute, 


ic acid and 
ion of folic a 
thimide hypnotic drug. Prevents absorptio 
Prevents Goh . 


vitamin D. 
€rsion of vitamin D to 25-hydroxy 
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unds i 
therefo 
slycerophosphates, 


tes 
pha 
rophos? an 
evidence to support this but glyce eM 
lo 

Were Widely used inthe 


— ss 


d 
id lan 
f the thyrol? Be. 
8oitre, a Swelling of the neck due to ei steily et of re diet: 
~ the gland enlarges in an attempt to increase il and hence in fh os 
mic is goitre due to lack of iodine in the ie gland or to ef ° oF 
poradic is due Usually to simple Overgrowth of t ith overactiV 
phthalmic is when the Swelling is associated wi 
gland. See h roid regnan’y" 
Intake of certain § - See goitrogens, nd during P' 
Goitres are Particularly apt to occur at Puberty ai rrain: the Alp®: 
Endemic 8Oitre occurs mainly in three types of a America. of New 
Untainous areas of Europe. Asia, North and a Highlands 
" Rockies, Cameroon mountains, 


due to incre 
e 

ism. The condition imay also b 

S. Se 


the 
ren ground 
7 hea 
Plains once Covered by glaciers, e.g.. t 
Feat Lakes of (Cy 


d; 
alan 
Merica, some areas of New Ze’ 

3. in iso], localiti 

Derbyshir 


e6" 
“ actone: mic 
; in limes nde! 
Scalities where the water Sasa innone! onl’ 
and the Wolds of England. Simple goi as found t an 
Reel °S8ow where iodine intake w the 
ince he 
orm. wn sin arché de 
endemic goitre With iodine has been kno ican res?’ 4 
rishteenth “ntury, but it Was not ae 1920 that Ame godium Ne nce 
D. Marine a O.p Kimbal, de ‘Onstrated Patel the Pr, E: 
oltre in children, See al anes 
nthe thyroig Bland came from E. C. 
Ofthe Usa in 19] 
aNd R. Pitt-p: 


from © 
¢ ‘ame 

: at of triiodothyronine ¢ 

Vers of the Uk in 1959 


n 
: itre innon© shi 
iodide therapy. Simple oie itt f thi 
; “quires treatment. lodides are unlikely ie, used. | into 
Seth, the g itre becomes dis iguring is thyroxine ig duet 
UNSUCCessfy Surg TY is Usually Consider ed. When the goitre 
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Of goitragenic foods, these should be discontinued. 


inhibit formation of 
8eitrogens, substances found in some foods that caps seeds of 
hormones by the thyroid gland. They occur principa' ae and turnips. 
Sabbage, mustard and rape and also in cabbage ke which prevent 
The active substances are glucosinolates and pee inthe'thyroid 
the synthesis of thyroxine and reduce the win ! foods cause goitre 
Stan respectively. There is no strong evidence that t pa asi ann 
in man — Probably because not enough is eaten. It i otis goitrogens 
animals who have large intakes of these foods and some Senha 
May find their way intothe milk but not enough to cause goi ico eoltréaente 
Who drink it. Ground-nuts, cassava and soya beans are a 


‘ nd to destroy 
butthe active principles are not known. Cooking methods te 
80itrogens, 


ic weight is 
chemical symbol Au from the Latin aurum. Its aon as a 
is of | making it one of the heaviest metals. Occurrence in 

om son ae . Adaily 
isos contain gol at levels of only a few nanograms per ih eae 
Mtake from the dietis probably less than 7yg. Despite these fee ee 
'SPresentin all human tissue and blood. Typical values Se 
8 fresh Weight): heart 0.03 38; lung 0.72-1.6; brain grey ak ie wea 
ri Matter 0.04; cerebrospinal fluid 0.0062; whole bloo 2 ee 
pate 0.08. Normal hair values range from 0.036 to 0.1 >We P eee 
meres Were found to have elevated hair gold eves ¢ a eae 
ey @Pparently increases gold in blood with leve 8 oe at 
SOmpare to 3.4mg Per ml in non-pregnant women. Ww e ee 

fa Iniection, Most of it appears in the urine but some is e 

&ces, 


Radioactive gold has been used to treat tumours. 


iomalate; sodium 
Sold Salts, gig thioglucose: sodium ee Ineffective 
inothiosulphate Allare used in treating rheumatoi n, either in aqueous 
n °steoarthritis Given by deep intramuscular injection. 
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an itching: 
non ae 
, hulcera - pastritis: 
solution or in oj] suspension. Toxic effects include eet ed gums: a 4ney 
urticaria: eczema; seborrheic dermatitis: alopecia: 
Colitis. Skin Teactio 


malities 
nsare the most common. Blood abnor 
damage May also occur. 


gout, arecurre 
deposition inthe 
Has been tre 
Uric acid cry: 


from 
. sults It d) 

ss a which resu! cid). 

Ntacute arthritis of toe and finger joints (uric 4 


‘i te ve: 
um ura iss0 
ioints and tendons of crystals Saas which dis 
ated with orotic acid (4g daily o SIX 

stals and removes pain and swel ing. 


Grave's disease, see hyperthyroidism. 


t 
jopme”" 
imals deve cy: N 
rey hair, Caused by loss of Natural pigment. In “biotin deficien rests 
Of grey hair is Symptom of Pantothenic acid and/or hair in man! ‘enc in 
hard evidence that these vitamins prevent greying of PABA defic 
On Tecord wher *y have restored natural colour. 
animals Causes 


thoral P ye 
ed wit 
Premature greying of hair. Colour restor 
ut No hard Evidence that j 


tit does so in man. 
So eettacgece an 


6 
ate 
yd reo 
| depends On ad 
and Calories, Fansformat 


bo 
: s, cal equ 
equate supply of protein. fat tissues a and 
iOn of these into ee vitam!n 
famine, 5; Vin. Pantothenic acid, biotin. 
Vitamin a duri al and 


Post-natal growth. 


a 
disease 
Progtessi 


by 
ede 
char acter ati 
also known as Periodontal disease. ‘ 
I ive inflammation and in| 
thane Believag tobe due to, 
iN the tiny creyj 
ti 
el the bacterial infection g 
00th ¢ MN€ction, the 
'Seum qj 
has been Shown tg fe ae 


luce eo 
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reverse it, Typical intakes were 500mg calcium twice daily. Found to be 
portant at the same time to maintain low dietary phosphorus:calcium 
Tatio. Ideal ratio is | 1 but most popular foods have a high ratio, e.g., meat 
20:1: refined Cereals 6:1; potatoes 5:1. Soft drinks are high in phosphorus. 
Bonemeal has 1:2 ratio but since much phosphorus is supplied in other 
foods, the ideal calcium supplement for periodontal disease is that with 
nop Osphorus. Dolomite, amino-acid chelated calcium, calcium gluconate, 
Calcium lactate and calcium orotate are all suitable. 


BUMS, se gingivitis 


H 


ilat 
zed bY on 
cterizer Ne 
les. ears vonole> nin 
nly known as pi ox ee or 
ith high intakes ily) P 
ex anaes - = to 1000mg dai 


» Commo 
Veins of th ctum, 


p 


5 
| ASsay of a ga tron 7 tio 
Nd disso} scopy: neu deter™! nd le? 
T Minera sing atomic ai Sorption Spectro accurate gram eu 
ANalysis of @ Ton aateoneeasealowingacc Bet e mon 
i “Tals at concentrations down tages over l 0 
SOME cases, Hair ana Ysis offers certain ee sae trace od 
blog d urine ANalysis for Minerals. These ormal ere 
i €r assessment at vals ag ae 
ONS because these reflect average le ratio” et 
: een ae ho 
Browth; ineral COM uring ig 
~ hair allows long-term Variations in trace ath minerals OUN 
BSSegseq Shair grows itreflects body status 0 
© iflong hair; 


ft 
surem ye ha 
mea i 
8 hair is Subdivided into lengths. 
in minera 
Used to ah 


an 


if 
nl ef 
iods. The tec ra 
content over those peri 

€rmine i 

3. hair; nj 


ym 
io 
: ancy: a 
Mineral status during pregn 
| lemicall 


isa PO al 
i i 
that ited 

y homogeneous sare depo 

the Minerals in it Once a mineral has inhait Or 
Stays there. higher if oti 
et Se ettations of most trace elements setts are 

in od an nesttissues of the body. Chromium 5 highet- 

wee than in by * SObalt levels are 100 time 
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f past as well as recent trace-mineral levels. 
be measured in retrospect. 


ess, is not an invasive technique. can be carried 


5. hair Provides a record o 
y status can therefore 

' Collection of hair is pain| 
Out by unqualified Persons 


2 and the product can be kept indefinitely without 
terioration, 
pe the value of hair analysis are the objections that: 
Ere is a possibilit iati ‘ 
ans rater sue =p. ation 
(a mn |, 
pore ea Hehe 
S for 
Can diff and pre , 
With ongst thos Trying a. hair Ple beg 
Compat ¢ Nts or th Stergents but Cass YS. Th ANalysig 
: hair May h Prob] is Not Serj : th a Seth 
fe elements Shan treated Wit lee h are 
* 4c a i : Or 
Rents and ow eni are us 7. Nditioning i an leach Ou 
IS No cg itioners ‘ion Vely in hair © this effect 
>. here is ence ha ha © © abs rb t OS Slouring 
hair ane xe Correlation f, — th te 
that each ty 0d. This isnot a a 
The same VP Of assay Peflects, A Slements jp 
Particular poCedures the -Compar ti Ting time-se | 
" mi eral a ale could “ Me lyst al @s Carrie 
Nerprepay US ful ing. Ndiviq y 
9 an gy tatio Of haj b “al over a 
of Moret Ithag ts Analysis Nt straigh Ody anges 
St f - 
a SSsentiay determinin Teested : ov atd and Should be | | 
dety, Minerals MB tox) mi “XamMination hg 
bie Sen | Is is deb, Nerals and the « 'N this Way is 
lod Wile SOf hay ote 1€ Signific 8NCe of level 
toxic gt SSSure in Micra le PPear vels 
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——.,.. 
i i zinc 

depress Magnesium concentration. eandlow 

3. diabetics often have low chromium, low oe sae of these aif 

excessively high calcium levels in their hair. The signi rded as diagno 

has not yet been worked Out. They cannot be rega' 

these Conditions without 


5 ses an 
accompanying biochemical analy: 
Signs. 


in 

F cals! 

iq] mine! hat 
sentia j i t 

For most individuals it is safe to treat low levels of es' 

hair with a change in diet or 


miner?” be 
supplements to supply ba nies? bi 

are low. Essential Minerals that are present in high qua’ ould bet nine 
Hee normal levels, High levels of toxic minerals s nce by CM, 
by a qualified Factitioner who wil assess their apne inc and vac 
Cut other tests, igh calcium intakes combined with vita md xic 
Sone Combination that May help remove small amoun 
Minerals. 
Hashimoto: 
Hashimoto 


vg thy! ditis: 

. S i 
also known as Hesrommune eae 
coon lymphatic thyroiditis: auto“ valent iM ag 5 
8 son tOn cau YPothyroidism. More pre 5 of 30 “der 
me ness "85 in men) and usually between the sauces ise tise 
iSorder where the body pro 10 caus 
al res Order where stent 38 af 
injury, POnSe againstitself to such ane areal 

. ; do 
MPtoms are Painless enlargement of the thyroid elan 
N the throat 
Ss 


that for Myxoedema (see myxoedema). ye 

é 
ee 
hay fey f ( ent au 
TMucoys sent at 


sed b 
Med way 5. x 
Pattathenan with high doses of vitamin B sn 
Midas. yf 00m 2nd pyridoxine (100mg) in $ ic jl 
aNtihista ein C5 ee ery dw hours win yan? 

00m) dai fect, Also claimed that vitamin E (300 
May b NG relief in some people. 
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Pyridoxine or calci 
on underlying 


Naladvice must yp 
es of Nicotina 
Am 


um 
Pends 
SOught 


equate intak 
Pantothenate i 


Ty heart disease (CHD) or ischaemic heart disease 
S for Gi 8 from a failure Of th 
Y Sufficien the Use These 
SOciateq Sc| f the TOna 
Cardia] farct ina San udd 
‘art Of the m due ai 
Usually due to kage su 
tion Nthe Se] 


d by dietary and su 
plex Plus high po 
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Vitamins au 


mae mg daily): 
(400-1 2001U daily); vitamin C (500-1000me daily): sient diet bY 
lecithin (1 5-45g daily): replacement of saturated animal ' DHA may elp 
PUFA and regular intakes of fish oil containing EPA an ibility of further 
Teduce the chances of heart disease and decrease the poss! 
problems in those who have the complaints. 


Mineral 


d 
- tamiological al 
Adequate intakes of certain minerals appear from evident peneft 
other studies to protect against heart disease and in some ca q 
the individual with the complaint. The minerals are: est that thos 
1. calcium and magnesium, where observations sugé' f heart disease 
communities living in hard-water areas have fewer cases 0! any miner Z 
than those living in soft-water areas. Hard water contains M 


believed ° 

: ene 

but the main ones are calcium and magnesium and these ar" 

exert a protective effect. h 
lood-€ 

2. calcium, which in adequate quantities tends to reduce bl 

levels. Low body-cal 


i tero 
Cium levels result in high blood-cholest 
Calcium may act in i 


olesterol 
| levels: 


e levels 
died of other causes. Magnesium i 


: -4 the 
S believed to gi sels int 
heart: calcium causes constriction, to dilate blood ve 


Correct balance of both minerals ensures 


F ‘ ate intakes of bot inerals. 
ium. which helps to count th minerals. 
potassium. €ract the n, j odium 
= the blood-pressure. Post-mortem Studies j qeative effects of s 


Gs indicate that ; dying 
ttacks, potassiy i at in those 
rom hearta M levels j 
ayes potassium Concentration j cian Heart muscle are also 
low. 


; S associated with : Low 
magnesium and potassium levels may be localized “eae heart 


ip SRE 
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a CNromium, which is Usually low in the he 
Tt diseg i 


‘art tissues of 
Tom 


those dying from 
'um appears to play a Significant 


role in increasing 
of the less desired 
the chances of 


been found in low concentration in the heart 
Cardiac Problems. 


Ose dying from 


mplex needed torestore Vitamins lost from 
T attack of hepatitis. 


ex, cold sores. May respond to daily intakes o 
id L-lysine (0.5-1.5g). Lysine therapy is also Suitab| 
Of genital herpes, 


amino aci 
treatment 
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in’. Most 
hyperkeratosis, rough, bumpy skin, once known as ‘toad skin’. M 
obvious sign of vitamin A deficiency. 


hypertension, high blood-pressure. See blood-pressure. 
J eee 


hyperthyroidism, also known as thyrotoxicosis; Grave's oe 
Basedow’'s disease: Plummer's disease; toxic diffuse goitre: toxic m Pe, 
goitre. Characterized by an excessive secretion of thyroid gland horm 
which increase the metabolic rate. ; ; and 
All forms of hyperthyroidism give rise to the following signs igns 
symptoms: goitre; fast heartbeat: warm, fine, moist skin: tremor: OF son 
that include stare, lid lag, lid retraction, eye pain, excessive tears. peso 
Sensitivity to light: nervousness; increased activity; increased sweating: ain 
Sensitivity; palpitations: fatigue; increased appetite: weight loss: insom 4 
Weakness: excessive bowel movements sometimes leading to disnttioes 
In addition symptoms confined to Grave's disease include abnorm 


ick 
extrusion of the eyeball (exophthalmia) and an itchy, red, coarse and thi 
skin. 


Treatment consists of: 


|. iodine in high doses usually in the form of potassium iodide or sodium 


iodide. orally or by intravenous injection. Lasts only up to a week an 
functions by inhibiting incorporation of iodine into thyroid hormones. 
2. antithyroid drugs that inhibit the incorporation of iodine into thyroi 
hormones: 

3. radioactive iodine, us: 


and in males. No eviden 
orc 


ed in female patients past their child-bearing years 
ce of increased incidence of tumours, leukaemia 
ancer of the thyroid after this:treatment. Therapy of choice in those 
above 40 years of age with Grave's disease. F 
4. surgery, in all age groups, to remove the whole or part of the thyroid. 
Sometimes hypothyroidism occurs and can be treated with thyroxine. After 
complete removal of the thyroid, thyroxine therapy is needed for life. 


hypothyroidism, see cretinism; Hashimoto's disease; myxoedema. 


P i in D 
immigrants, those from Asia are particularly prone to vitamin 
defici 


'ency, producing rickets in children and peepadrer See 

Reasons not known with certainty but change to Western die! jementery 
airy Products, more exposure of skin to sunshine and supp! 

Vitamin D recommended. 


immune System, the defence mechanism that ae bees Se 
gainst bacterial and viral infections. Cells responsible vent? cae eee 
Spleen and lymphatic system. Impaired by malnutrition seh Aig arcane 
and mineral deficiencies, particularly vitamins A. E an IC, utrients plus’ 
and the minerals selenium, iron and zinc. The same hiner free 
certain enzymes are believed to be essential in anene ta reducing the 
Tadicals, Protecting against cell and tissue degeneration. cai 
‘atmful effects of irradiation and pollution. See disease r 


2 in an erection 
Impotence, inability of the male to attain or Sag in diabetics 
Satisfactorily for normal sexual intercourse. More a roviesmina WHC 
Cause they appear to lack ability to convert ae seat intakes of vitamin 
is essential for sex hormone production. Ensure adequ 
4 as the preformed vitamin. 


i low 
Mineral a ere found to have 
Noted in patients undergoing ey te ea lacked tie wee 
bi i ause the dialysing ! ier studies © 
Set ale aed sexual function. Earlie! 

ing thi 


* inerals 
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of 
deficient Populations in the Middle East and elsewhere found ek a 
dietary zinc gave rise to retarded sexual development in erowing one has 
Increasing zinc intakes allowed normal development to mean mak 
n shown to help in some Cases of sexual dysfunction imac ah low 
Low testosterone (male sex hormone) levels were associated aie 
blood-zinc concentration resulting in low sperm counts. Increasing 


i | daily 
zinc from the food and by supplementing with 30mg of the minera 
restored sexual function to normal. 


inborn errors of metabolism, a term introduced by Sir atlee 
Garrod in 1908 to describe conditions caused bya deficiency of or es = 
ina single gene. This is the result of a spontaneous or induced ae of 
in one or both Parents and so it becomes Part of the genetic mai nai 
the foetus, These diseases are hence potentially present at the a 
of conception, They are completely different from Palghat the 
diseases that are due, not to genetic errors, but to defects arising 

uterus, 


. and 
Several hundred inborn errors of metabolism have been described 
there are probably as many m 


Nicotinamide 
|. Hartnup disease: characterized by intermittent skin rash and mental 
disturbance, 


Symptoms similar to Pellagra. Appears Partly due to impaired 
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: : j ecursor of 
intestinal absorption of tryptophane, an amino acid iets 00mg of 
nicotinamide. Skin and mental symptoms resp 
Nicotinamide daily. : ci : short 
2. Hydroxykynureninuria: symptoms are mild, ve ae oonte 
Stature: rash on buttocks and ulceration of the mouth. Re Po! 

Of nicotinamide daily. 


Pyridoxine 


1. Infantile convulsions: symptoms are convulsions, eno Hs bein 
and acute sense of hearing immediately after birth. ae yeas: 
Pyridoxine daily by mouth. Treatment must continue or dicongenical 
Cystathioninuria: symptoms are mental retardation re eecities 
“ects with an increased tendency to bleed. Pituitary rane sa cee 
Due to large amounts of amino acid cystathionine in iscoenzymerGn 
“cause body cannot metabolize it. Pyridoxal eee : wo'hieh Hesse 
the enzyme cystathioninase which is defective. Responi 
(More than 10mg per day) of Pyridoxine. : d serum iron and 
Hypochromic anaemia: anaemia with high bloo inolaevulinic acid 
increased iron Stores. Due to defective enzyme sen atl a of pyridoxine 
Synthetase. Usually, but not always, responds to large dos 
at levels of 20-100m, per day. : F e amino 
Homocystinuria: Shatacg a by an excessive baat da doses 
acid homocystine in the urine. Some cases respond to § 
of Pyridoxine at levels of 200-500mg per day. ive excretion of 
Xanthurenic aciduria: characterized by cane fs are defective 
Xanthurenic acid after high tryptophane meal. Sympto 


200mg per day. 
Mental states. Sometimes responds to large doses, up to 
Of Pyridoxine. 


Biotin lation of 
2 to accumu 
Propionic acidaemia: acidosis in the new-born due 


: me propiony! 
Propionic acid in the blood. Caused by a defect in the enzy 


; Il to 10mg biotin 
~ COA carboxylase which requires biotin. Responds we 
aily 


i d 
Folic acj os folic acid cause 
ic Ste defect in folate absorption: deficiency of 
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ee nsport the. 
by a defect in its absorption from the food and este Ae et es: 
vitamin. Characterized by anaemia: mental retar oe Anaemia 
involuntary movement; impairment of voluntary Pca not respond, 
responds to doses of folic acid of 40mg per day but fits oe greta 
2. Formimino-transferase enzyme deficiency: pala folic acid level: 
mental and physical development: blood shows increase 
Condition involves vitamin but does not respond to it. 


Vitamin B,, 


intrinsic fac 
|. Malabsorption of the vitamin not due to lack of int 


“se octions 
: to inject 
Characterized by megaloblastic anaemia that responds only 
of vitamin Bi. 


2. Congenital lack of intrinsi 
Production of intrinsic factor 
to injections of vitamin B,,. 


in 
#3 rt prote! 
3. Megaloblastic anaemia due to lack of specific ee ew-born. 
(transcobalamin |) Of vitamin B,, in the blood. Usually ool basis: 
Responds to injections of Img vitamin B ,, on regular and pr. 


; i itamin Biz 
4. Lack of other Specific protein (transcobalamin 1) carr a Bee o other 
in the blood. Characterized by low vitamin B 12 blood levels 
Signs of deficiency. 


Gi Methylmalonicaciduria: acido: 
amounts of methylmalo 


47 ; tonon- 
ic factor. Occurs early in life and is eet pietelY 
for reasons unknown. Responds ¢ 


e 
sis in the blood of the new-born. if i 
Nic acid in the urine. Due to inability to ee 
coenzyme form of vitamin B,, called >-Deoxyadenosy! ee) ee the 
Responds to frequent injections of high-dose (Img) vitamin By2 
Coenzyme B,, itself. 


Vitamin A 


Fi ne 
The condition is due to an inability to convert carotene to pian ee: 
Case only has been described and the symptoms include night blin tene 
dry eyes (Bitots spots), low blood plasma vitamin A with high blood caro’ 
level. Can be treated by administration of preformed vitamin A. 
Vitamin D 
Ly Hereditary v 
Phosphate level 
abnormality isi 


» 


ee | ia: low 
itamin D-resistant Tickets with hypophosphataemia: 
Is in the blood bi 


imary 
ut calcium levels are normal. eee 
nability to reabsorb Phosphate in the kidney. Main dis 
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is rickets or osteomalacia and dwarfism. Treatment is very high doses of 
Vitamin daily (2.5mg or 100000IU) but this can cause intoxication. May 
respond better to high oral intakes of phosphate. 

Fanconi’s Syndrome: rickets or osteomalacia with low blood phosphate 
resistant to normal vitamin D intakes. Due to an inability of the kidney to 
acidify urine resulting also in low blood potassium levels. Accumulation 
Of the amino acid cystine in the blood and excessive excretion of amino 
acids in the urine. May respond to massive doses of vitamin D but possible 
toxic effects must be monitored. 

Primary renal tubular acidosis: usually affects females in late childhood. 
Characterized by chronic acidosis, osteomalacia. calcium deposits in the 
idneys, stones in the kidneys. Increased excretion of calcium and 
Phosphate in the urine leading to low blood levels of the minerals. Treatment 
©: the acidosis is with citrate and in some cases vitamin D is required but 
tis not standard therapy. 


Se ee 


Indian childhood cirrhosis, a rapidly progressive disorder and an 
mPortant cause of death in the Asian subcontinent. Characterized by 
eACessive copper deposits in the liver and kidneys of children affected. 


arlier onset than Wilson’s disease but treatment is similar (see Wilson's 
isease). 


akon, chemical symbol In with an atomic weight of 1 14.82. Occurrence 
© €arth’s crust is only 0.000001 per cent. F 
Indium is present in all human tissue at concentrations between 0.01 an 
‘~ “#8 Per g fresh tissue. Hair contains a mean level of 0.0045p8 per g. 
i sane indium is absorbed from the gastrointestinal tract of animals os 
es «Xcreted in the urine after oral feeding. When taken by mouth, in u x 
"elatively non-toxic. Rats fed on high doses of 20 to 30mg of the mine 
aily for 27 days exhibited a rough coat and some weight loss. Beate oe 
sainice were fed 5g per ml in their drinking water for life they ext i = 
zalln, €r incidence of tumours than mice fed the same level of ea 
ie thodium, palladium, chromium, or yttrium. The same aa 
ee) developed high levels of copper and chromium in sever 


Ncluding kidney and heart. 
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us 
a A intraveno 
Indium is highly toxic when it is given by intravenous or sub’ 


injection. Injuries occur to blood, heart, liver and kidneys. 


indomethacin, 
utilization. 
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inositol, water-soluble 


“ i e thiamine 
anti-arthritic drug. Impairs vitamin C and 


itamin as body 
member of B complex. Nota true ioe ee. 
can make it in limited quantities. High concentration in brain, 


ae inositol; meso” 
kidney, spleen, liver and heart. Also known as bios I: myo-inosit 
inositol; lipotropic factor, 


Present in cereals and ve, 
Of inositol and Phosp! 
crystalline substance. 


Best Food Sources aa aa | 
in mg per 100g 


: Fy, ey ination 
getables as phytic acid, which is oon e 
horus. Major constituent of lecithin. A ¢ 


As fat-solubilizing agent 
Lecithin granules 2857 | | Mild anti-anxiety agent 
Beef heart 1600 Maintains healthy hair 
Desiccated liver 1100 Controls blood cholestero! 
Wheatgerm 690 level 
Lecithin oil 360 
Liver 340 
eas as Stability in Foods 
Beef steak 260 Very stable to all cooking 
Citrus fruits 210 Processes 
Nuts 180 peers. OE) 52) 
Molasses 180 
Pulses (beans) 160 ; = 
Greenleaf vegetables ice Recommended Daily Intak 
Wholemeal bread 100 Difficult to assess because of 


'Y synthesis. Probable daily 
intakes between 500 and 
1000mg 
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Therapeutic Uses 


‘Reducing blood cholesterol 
Restoring healthy hair 


With vitamin E to treat nerve 
damage 


Anti-anxiety agent 
Feating irritability 
Treating schizophrenia 


Deficiency Symptoms 
None that are specific 


Symptoms of Excess Intake 


None reported 

When present as phytic acid it 
may immobilize some minerals 
but no effect on vitamins 


insect repellant, thiamine in daily doses of 75-100mg acts in those 


itamin in skin 
Who are prone to insect bites, probably because odour of vitamin ins 
'S repugnant to insects. 


internation 
lOlogical act 
(milligrams oO 


Peeper rors of 
al units (IU), means of expressing italy ane? 
ivity. Now mainly superseded by expressing them : eel 
T micrograms). Only three left that are still measure 


Vitamin a, One IU = 0.30 micrograms retinol 
One 1 beta 


“One IU = 1.0 milligram dl-alpha tocopheryl acetate or aaah 
tocopherol or 0.74mg d-alpha tocopheryl nes 0.83me 
Scopherol or 1.1 2mg dl-alpha tocopheryl succinate or 0. 
tocopheryl succinate. 


dLalpha 
alpha t 
Lalpha 


: r A its are: 
Other vitamins that were expressed once in international units a 
thiamine h 
Pantothenj 
It Min C 


ydrochloride, one IU = 3 micrograms 
IC acid, one IU = 13.33 micrograms 
‘One IU = 50 micrograms 


é - luced by 
IMtestinal Surgery, post-operative nausea and distension red 


, inerals 
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re 
: day) befo 
250mg calcium pantothenate daily. Vitamin C (1000mg per day 

and after operation will accelerate healing process. 


as been 
intra-uterine devices, known also as the coil or IUD. come and 
known to be toxic to spermatozoa since the mid-eighteent! al copper T 
the metal is incorporated into intra-uterine devices. A ln releases 
shaped IUD has a copper surface of 135 square millimetres seed high 
about 29yug of copper daily into the uterine fluid. Loc ntraceptive 
concentration of the mineral is believed sufficient to cause a at Theent 
effect although local irritations by the device may also play a part. 
result is inhibition of implantation of the fertilized ovum. 
= 


ms 
that for 
intrinsic factor, specific protein secreted by the sa a rbed in the 
@ complex with vitamin B,, in the diet. Complex is then abs 

ileum, the | 


oS — 


cal symbol 1, 
mals and man. 


lodine, chemi 


e 
jal trac 
atomic weight 126.9. An essentia 
element for ani 


Food Content 
; e 
This depends upon the Soil content of iodine so food analyses oe 
meaningless. As a ide the following foods tend to provi 
as wg per 100g food: 


and 25). 
Haticy Meats 


659 
65-36! 
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In th 
Inth 

fo 
Pre: 


and South America 


Geographical Distribution 


= 


Worldwi il distri 
ee soil distribution extremely variable. 
naa : Ing mineral are described as ‘goitre belt’ since goitre is 
: ue evalent disease caused by iodine lack 
si it stretches across the middle of the country 
ine ie in the Midlands and South West England hence the name 
ey ite ‘Derbyshire Neck’ 
also in areas of China, Africa, Continental Europe, Russia 


00d grown j : 
ocally-ere - these soils lacks iodine and those who rely mainly on 
N produce will not receive the mineral in their diets. 
eats | 


— > 


The adult co 


Concentrated 
qT 


Body Content 


ntains between 20 and 50mg iodine and most of it is 
in the thyroid gland situated in the base of the neck. The 


€st is in th : 
thyroxine oe as the thyroid hormones triiodothyronine (T;) and 
wwe 


Functions 
The functio 
Solely in its 
thyroid h 


triiodo 
thyroni 
thyroxine ine and 


Ns Of iodine reside 
Presence in the 
Ormones 


The: 
S 
© hormones determine 


e ley 
dy eS e Metabolism in the 
Which « Ssentially the rate at 


We live. They are 


Deficiency 


Deficiency of iodine is an 
important world health 
problem. At least 200 million 
people suffer from diseases’ 
traced to lack of the mineral. 
Intakes less than 50ug per day 
induce deficiency. 

Lack of iodine gives rise to 
goitre: underactive thyroid: 
cretinism 

Lack of thyroid hormone 
(when iodine is adequate) 
gives rise to myxoedema. 
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Reduced dietary intakes 
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Deficiency Causes [ Deficiency Symptoms 


Apathy 
Excessive intakes of anti- Drowsiness . 
thryoid foods including: Sensitivity to col 
brassica: cabbage; cassava: Lethargy 
kale: ground-nuts; soya beans; Muscle weakness 
turnips and seeds of cabbage; Weight gain 
mustard and rape. Coarse skin 


f 
Some medicinal drugs All can be due to lack ©! 


iodine or lack of thyroxine 
[eerie SOS eS 
ee eee | 


Recommended Daily Intakes 


Symptoms of Excess lodine 


Unlikely to happen under 
normal circumstances but may 
occur in medical treatment 
with iodine as iodides. Treat as 
medical matter requiring 
professional help. 


: . of 
Difficult to assess in Het 
varying iodine eke, 
foods but should be a 


200pg 


lodine Supplements (iodine in ye per 100yg) ie 
; na' 
Ammonium iodide (87.6): Calcium iodide (43.2): calcium lodebene 
(23.5): potassium iodide (76,5): Potassium iodate (59.3); sodium i mt, 
(84.7): iodized table Salt (see separate entry). kelp (see separate € 
Sea salt (4). 


201 
Vitamins and Minerals 


- F are needed 
Solutions with 1 per cent solution of potassium thiosulphate 
in emergency treatment of swallowed iodine. 


iodism, } 
Prol 
(co 
co 


iodides after 
ypersensitivity to iodine itself or more sg ie hee 
‘Onged oral administration. Symptoms are: a severe ee peli 
Tyza); headache: pain in the salivary glands; watery eyes; 


page ions; skin rashes; 
njunctivitis: fever: laryngitis: bronchitis; skin eruptions; sk 
€xacerbation of acne. 


iodized table Salt, the addition of sodium or eae 
Potassium iodate to table salt to ensure no lack of iodine in the e New 
Population. It is carried out in the USA. Switzerland, By ere ie 
aland and some countries of South America. Salt is not iodized se Daily 
in the USA iodized salt must contain 7éug iodine per g Sa viding 
TopSUMPtion of table salt is estimated at between 2 and 6g ape rs 
| 92-4560 iodine. New Zealand suggests 84.7yg iodine per g ae is 
Countries recommend lower levels in table salt that appear to be j 


: ; ally 
Sffective. Salt used in the processing and refining of foods is not usu 
iodizeq 


oe 


iron, 


chemical symbol Fe, from latin ferrum. “ef ntial trace 

‘Atomic weight 5 5.85. Exists as ferrous iron and ferric me E etiies 
Mineral that is Present in the body to the extent of 3.5 ee nt i! blood. The 
'S Present as haemoglobin, the red oxygen-carrying pigme 


IS tored in the T e-Mafrl muscles (where 
iti Micon i live , Spleen, bone-marrow and e ; 
ik, y Oglobin, that acts as an oxygen reservoir w tl the muscle 
Ire: 


: ists as a protein 
S}. In these organs and in the blood plasma iron exists 
complex, 


Relationship with Vitamin E ede ae 
E A en in the 
Only iron in the ferric form will destroy irae rdeeuat supplements 
form, the mineral is compatible with the vitamin. 
Snly in the ferrous form (look on the pack). 
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eee 

Body Iron Stores Absorption from ea 

‘or 

Depend upon iron absorbed Only | to Pe sala to 
from diet. Losses via all routes daily (i.e. rt: t. Absorption 
about Img daily. Menstruation 20mg ia the Pansat reducing 
increases this by about 0.8mg highest in chi In food, iron is 
daily. Losses during breast- in later years. In ic haem form 
feeding about 0.4mg daily. present in ak eta OE form. 
About 24mg iron released and aire and is 
daily from normal blood Haem iron is in 


breakdown but most is 
conserved by the body. 


m 
absorbed unaided. Non-hae 
iron needs vitamin C for a 
efficient absorption. Iron 

be in ferrous form to be 
absorbed. 


ron Supplements (iron in mg per 100mg) 
Iron amino acid chelate 
saccharated (24): ferro 
gluconate (12.5); fey 


te (19-4): 
Tous glycine sulphate (1 7.8): ferrous lacta ‘ 
ferrous Orotate (15.2): ferrous ox 
ferrous sulphate (20 


absorbed, Vitamin Ca 
also aid the absorpti 
as 


On Of ferrous Salts. 


Deficiency Not Related to Anaemia 
Low blood 


, itus) 
Plasma levels of iron can cause generalised itching (prur! 
specially in the aged. 


In children, ; 


a y . ntal 
iron deficiency can depress rowth and impair me! 
Performance. 7 £ 
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Best Food Sources le Functions | 
In mg per 100g ft 

Cockles (motius In haemoglobin acts as oxygen 
ae Cs) 33.0 carrier in red blood cells 
Winkles Pini yeast 20.0 In myoglobin acts as oxygen 
Wheat hen uscs} 15.0 reservoir in muscles 
Cooked liver 12.9 In body cells acts in oxygen 
Cooked bins 12.5 transfer in cytochromes 
Cea victories 11.5 Present in enzyme catalase 
Soya flour r 10.5 which protects against 
Parsley 8.0 peroxide poison 
Dried fruj 8.0 In developing resistance to 
Sardi rults 5.8 infection 

dines 
Cereals eS 
LG . 
ities 29 Recommended Daily Intakes 

: read 25 : , 
aricot beans ae Vary with the authority — 
ef 19 see separate entry. 
|| Usuallly in the region of 


10-12mg for children: 
15-18mg for adults 


R 
; oo to the anaemia 
* ting from reduced 
“MOglobin levels: 
tenes 
Ck OF stami 
m 
Pallor “a 
Breathlessness 
iddiness 
Headaches 
psomnia 
alpitations 


Deficiency Symptoms 


Ultimate test of deficiency is 
blood haemoglobin content. 
Should be within range of 
12-16g per 100cc blood. A 
level less than 12g is 
considered anaemic and 10 
per cent of British women 
have this. One per cent have 
haemoglobin less than 8g per 
100cc at which level heart 
output of blood may be 
affected. 
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i igh 
Most people simply sie 
intakes of iron and ae. 
in the faeces. However ete: 
non-absorbed iron may ! 
constipation or even 
diarrhoea. Excessive 
deposition of iron in the 
tissues can occur in R. 
haemochromatosis. a f@ 
hereditary disease. It ewe 
happens when the bo x can 
cannot rid itself of exces 
due to certain disease a 
conditions. Increased bo! sent 
levels resulting a ele oy 
high intakes in the diet or rate 
supplementation are ve 


Int 
Therapeutic Uses Symptoms of Excess 


lron-deficient anaemia 
Generalized itching 


Impaired mental performance 
in the young 


Poisoning with Iron 


Accidental Poisoning with 
ferrous sulphate, usually in 
children, can be fatal. As little 
as 3g of this substance taken 


as one dose has caused death 
in a small child. 


, idoxine- 
isoniazid, anti-tuberculosis drug. Enhances excretion of pyrid 


5 iven 
retiteenn isomer of Tetinoic acid, less toxic than tretinoin and é 
Orally. 


lp = = 


tal-itai, 
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itching, also known 
associated with old age. 
no iton-deficiency anaem 
of Skin nerves to local iro 
'Ton three times daily. 
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as pruritus. A generalized form is sometimes 
Blood plasma iron levels are usually low despite 
ia present. Condition apparently due to response 
n deficiency. Treatment is with 60mg of elemental 
Response is usual within a few days of therapy, 


IUD, intra-uterine co 


ntraceptive device or coil. See contraceptives, 


eS 


jaun ; - 
pate peeve. Yellow skin due to excessive bile pigment’ 
8 from liver because of bile duct blockage. Causes defiC™ 


absorpti i 
ss eae soluble vitamins, particularly vitamin K. which Is eve 
- Water-solubilized vitamin E required. 


K, fat-soluble vitamin, deriv 
Curs naturally in foods as 
Phyloquinone 
Prod 
kno: 


ed from koagulation (Danish). 

vitamin K, also known as phytomenadione, 
» Phytylmenadione, anti-haemorrhagic vitamin. Also 
Uced by intestinal bacteria as vitamin K,. Synthetic vitamin is K,. also 
wn as menadione and menaphthone. 

. 1 Was isolated from alfalfa by Dr Henrik Dam in 1935 atthe University 


of 5 eberg: K, was isolated from‘decayed fishmeal by Dr Edward Daisy 
t Louis University, USA in 1939. 


Best Food Sources Deficiency Causes 
'N ug per 100g Babies: 
Bralfower 3600 Poor transfer of vitamin 
Broo Sprouts 800 across placenta in 
Lettuce 800 Pregnancy 
Spinach 700 Low levels in human milk 
Stone 600 Sterile intestine 
8 liver 600 | | Adults: 
omen 400 Malabsorption of fats 
tring i. 400 Lack of bile salts 
f live ans 290 Coeliac disease 
a v 200 Surgery on intestine 
Potatoes 100 Persistent liquid Paraffin 
Pulseg ibe 80 intakes 
‘ans) Antibiotic therapy 


Liver disease of all kinds 
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Stability in Foods Function 


Sole function is in control of 
blood clotting. 


Survives most domestic 
cooking methods. Some losses 
in commercial processing of 

foods including deep-freezing. 


Therapeutic Uses 


Haemorrhagic disease of 
new-born : 

Inability to absorb fats 

In long-term antibiotic 
treatment 4 

Treating toxic effects of antl 
coagulant drops €.€- . 

Warfarin 


Deficiency Symptoms | 


Usually in the deficient new- 
bom and include: 

Excessive bleeding from 
stomach, intestine, umbilical 


stump acts 


Recommended Daily intakes 


Not established because of 
adequate production by 


Symptoms of Excess Intake 
None have been reported 


intestinal bacteria in healthy 
person. 

Probably need 500-1000yg in 
diet. 


———————— ieee ee J 
kanamycin, antibiotic. Prevents absorption of vitamins K and B,2- 
CE Seen? ANS" 


for the se; 
kelp, popularname aweed Ascophylum a 
as tangle and knotted wrack. Grows in abu nodosum. Also kno’ 


indance on the west-faci ast 
of Europe which are exposed to the Gulf Stream, as ie es on 
Temperate Zones on both the Atlantic and Pacific ¢ OaSts Of Ny ee e 4 
It feeds through its fronds (leaves) and is attached to Tock by holdfasts 
fe) f 

Y Of the plant. After 


Minerals from sea water are concentrated in the 
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Collection from the sea the plant is dried at ieee 
85°C then ground toa fine powder. It may be adde Ee Ses erin tte 
Ut is usually taken in the form of compressed table’ -xtract is used — 
Powder is extracted with water and only the aqueous e nt 
the solids content of the extract is usually about . ipa lly taken for 
elp is an excellent source of many minerals but itis ree Otassium 
itsiodine content. A typical analysis of kelp is {in oh al a ee sie 
19.8 Sodium 16.4: calcium 12.3; nitrogen 12.1: atlig ua sr ram): iodine 
2.5; Phosphorus 1.0. Trace minerals present include oe pect 3: bromine 
535; iron 220: Zinc 43; manganese 38: nickel 10; Ae * 0.1 ‘ 
chromium, lead. strontium, vanadium, all 1: molyb ican in iodine 
Another species laminaria hyperborea is particularly , 


Containing from 5.8-6.8mg per gram. i.e. some ten times more potent than 
kelp. See also kelpware. 


kelpware, 


Popular name for the dried thallus (filament without a root) 
Of fucus vesic 


ulosus, fucus serratus and fucus siliquosus. Se known = 
‘adder-wrack, sealwrack. bladder fucus. black-tang. cut-weed, sea-oak. 


und in the Atlantic and Pacific oceans. Mineral contents are similar to 
those in kelp. See kelp. 


eS a eee ee SE A") 


keratinization formation of hard, dry. scaly cells in ct of pa 
ealthy cells in wet surfaces of the body. it a Gee Nie 
and lining of reproductive tract. Symptom of vitami ; 


Se Ee ME 


Keshan disease, a congestive heart disease that is tay fatal, 
affecting children and prevalent in vast areas of rural China. C tae Studies 
indicate that when given 1000pg selenium per week. affected c ildren were 
Cured of heart disease. When the selenium supplement was given to all 
members of a commune, incidence of the disease became zero. 


kidney, asa foodis richest source of vitamin A, B co: 


mplex and Cnext 
to liver. Also provides excellent amounts of trace mii 


inerals. 


£40 Vitamins and Minerals 
nl ee 
Over 100 


J 
88 


% Minimum daily needs in 100 
5 


jo) 


BE YB; By By 8; 8, Ba 


Biotin 


Folic acid 


VITAMINS 


% Minimum daily needs in 100g 


% Desirable daily intakes 


Ca Mg P Fe Cu Zn Mn Mo Cr Se 
MINERALS 


Na K Cl 


kidney stones, also Siva as tena| stones, rena] Calculi or urinary 


Vita 
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i a cen 


ndary infection. 
calculi. Common causes of back pain. obstruction and seco 
Over 99 per 


Se pain. 
cent are composed of calcium salts. eye wr 
fever, Obstruction of the urinary tract, infection and = me daily) phis 

€rapy and Prevention involves Pyridoxine (up to 
00m 


Magnesium (3 8 daily) as amino acid chelate to dissolve esieix: 


m ad 
Prevent jts Precipitation. 


Minera] | ch stones can Re 
Evidence rom clinical studies now Slegests vamagnesun vant 
Prevented by suppressing calcium levels with Pe daily. SUP eS ae 
required were 200-300mg elemental Mesnee “stone formation int = Vi 
Magnesium has been found to suppress Lae pre-formed se isae 
Prone to them: the mineral has also helpe ‘ ay concen the aon 
SOMe cases, Vitamin B, supplementation Hea Pts minerals metabo 
Magnesium since the vitamin is concerned in 


lactoflavin(e), B, vitamin. 


wn 
laetrile, water-soluble factor present in vitamin B complex. i wae 
as amyedalin, B,;. vitamin B,; (incorrectly): full name laevo-mande' a by 
beta-glucuronoside. First isolated from apricot kernels in early 19 alline 
father and son team of Drs E. T. Krebs and E. T. Krebs |r. White cryst 
powder. Present in supplements as laetrile. rnels: 

Richest sources are apricot kernels (average 5mg per kernel); peach ke - 
apple pips: bitter almonds; cherry stones: plum stones: lime pips: peat P 
some grasses: some berries (figures not known). 

Unstable to heat so kernels are usually eaten raw. ert 

Functions as source of organic cyanide. Cancer cells believed to bee 3 
organic cyanide to inorganic cyanide but unable to detoxify it. He 
inorganic cyanide specifically destroys cancer cells. 

Deficiency in man has not been reported, 

Deficiency in animals has Not been reported. 

DHE dietary intakes not set by any authority. 

Toxicity is due entirely to cyanide content. 

ic symptoms are cold sweats, headaches. nausea, lethargy: 

Toxic s, blue lips. low blood-pressure — all associated with excess 
breathlessnes g isle jaetrile less toxic than oral dosing. 
cyanide. Dee HES and available only on prescription. 

Controlled by trile confined to cancer but benefits very controversial. 

Hele Re ecreton preferred but regarded as Only part of holistic 
Injectable pr 


approach. 
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lead 
» chemical 
Ss 
a Co enecic ibe Pb from the Latin plumbum. Atomic weight 207.2 
is ms extent of 0.002 noe the ancient world. Occurs in the earth's ctust 
aus with mn ed cent, mainly as the mineral galena in which it 
Of lead ‘ 
ne C! i 
We sh Guibas dake pk a for the health of some animals but 
ive j Tace mi 
es Intakes athe fee po for man. Problem is one of 
fu es may ‘ 
we from Cohedier from food, drinking water and the air. Exhau 
we hasa Thaxiroarn vehicles are the main source of atmospheric I d 
Se s Angeles air fal lass a concentration of 1 5Qug per cubic m ie 
tributed signiife centration was 4.5ug per cubic metre in 1969 a 
Le folgte te ho intake. In the UK a survey of drinking ae 
Petoughs Bein we that 96 per cent of the population in ee 
a “y dissolve lead fro er with a pH less than 7.8 which was sufficient! 
; © levels of 108 i piping. In soft-water areas lead piping can Be 
lente ber litre. moe per litre water. Main water supply was a 
in ref an Oe ee a significant dissolution of lead. Food levels of 
ve the food ig et Ha metal in the water that irrigates the land on 
i also Gontiibatace, tome-made beer and wine made in pewter vessel 
otal dietary intak significant amounts of lead by dissolution ; 
ug daily. ipa of lead in industrialized societies is between 200 and 
€S; Most of the srk cent of this is unabsorbed and excreted in the 
ainder is got rid of through the kidneys. Some stays 


ehind and a 
ie blood | 
is lev 
oe ; el above 42yg per 100ml is associated with lead 
re wi 
e = Poisoning a cues in children who are more susceptible 
€ad salts: from iad ults. Poisoning has come from accidental ingestion 
g isoning canis te toys and by sucking lead-painted articles. Acute 
2 ‘Ominal pain: comin: thirst; ‘metallic taste in the mouth; burning 
aot coma. Carsales diarrhoea: black stools; lack of urine formation: 
. Nstipation: heada h Poisoning is insidious, causing loss of appetite; 
raemia, erie che: weakness: a blue or black lead-line on the gums: 
o unsteady alt Fels vomiting: irritability; inco-ordination: neuritis leading 
rop): Roney eae tase delirium: paralysis (with wrist and foot 
Uterus violent| ailure. Acute abdominal pain may result; in pregnancy the 
Ose in petr ee inducing abortion. Organic lead compounds like 
‘ol-vehicle exhaust fumes have a specific action on nervous 


inerals 
£ Vitamins and Minera 


cur. 
. ions may OC 
tissues. Mental disturbances are often a feature: and paler; severe 
Anaemiais often the first sign of lead intoxication but tT ioc cells. 
and is characterized by large numbers of immature re! 


d 
inchildren a" 
learning disabilities, inability to learn and concentrate L oe therapy: 
adolescents. Usually associated with hyperactivity. Megavi 
see hyperactivity. 


ids and 
lecithin, a complex mixture of choline, inositol. hel me apsules 
phosphorus. May be presented as liquid oil (50 per cent ea nA yell ow 
or as dry granules (98 per cent lecithin). Colour varies from . eatment: 
to dark brown depending on source, crop variation and 
Odourless or with a slight nut-like odour and bland taste. p resent 

High concentration in brain, liver, kidneys and bone marrow: 

in all animal and vegetable cells. 


| Best Food Sources Functions 
inomg perd00s Solubilizes fat 
Liver Mobilizes fat ; ns 
Meats 650 Prevents fat build up in org? 
Fish 380 Constituent of fatty 
Eggs 350 Membranes 
Butter 150 Constituent of myelin sheath 
Wheat s ni (insulator around nerves) 
Soya bean mie Provider of choline 
Peanuts Sr Provider of inositol 
corn 650 
co 280 Fatty Constituents 


Vegetable lecithins provide 
polyunsaturated fats 

Animal lecithins Provide 
saturated fats 
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Recommended Daily Intake 


rae ody. 
Impossible to assess because of synthesis in the body 


Temas ties Symptoms of Excess Intake 
erape 

been reported 
Reducing high blood-pressure None have 
Reducing blood cholesterol 


levels 
Reducing blood fat levels 
So Ubilizing gallstones 
Feating atherosclerosis 
Preventative treatment 
following: 
Angina 
Heart attack 
Stroke 
Treating senile dementia 
Treating Alzheimer's disease 


leg cramps, ee cramps. 


; ing from poor 
skin resulting 3 
leg ulcers caused by a breakdown of See ees Ages ce 
blood circulation: often a feature of es ily by acombination of Haren 
: : sfu ied zinc oi 

andd n treated succes: rectly applie ms 
Sipare emcees times daily) and sete (from comfrey) at th 
“ontaining zinc, silver (as silver nitrate) anda 


‘Ss. 
Per cent strength. See also ulcer: 


hat engulf 
fi hagocytes tl 
tion as Pp bility of the 
ells. Func nds upon mobility 

. Efficiency ote th factors require adequate 
Wading micro-organisms: icrobial action. Riloe ascnceto inate, 
“Ucocytes and on their Bn eocytes: hose wit 
3 ion in le 
vitamin C concentration 


leucocytes, white blood ¢ 
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(Nain end ie 
need up to 3 grams vitamin 
Lymphocytes are white bl 
invading organisms. Vita 
Production. Children with 
response to infection wit! 


C daily to ensure adcaaete ei a 
lood cells that produce Se wntibody 
min C in lymphocytes essential mal defenc€ 
deficient lymphocytes exhibit nor! 

h one gram of vitamin C daily. 


ils, 
including fats. ©! 
lipids, general term for all fatty substances including 
Phospholipids (lecithin), 


der 
ids. See un! 
cholesterol, triglycerides, fatty acids 

individual headings. 


lipoic acid, know, 


Protozoa, plants and some an 
these species, Not re 


cterid. 
. in for ba ‘ 
Nalso as thioctic acid. Regarded as vitami 


‘dation In 
xidat! 

imals. Essential for sores ie US ible 

8arded as essential in man but has di 

therapy in treatment of li 


n-e! 
: isoning by no! 
Ver disease and in poisoning 
Mushrooms, 


——<< 


liquid Paraffin, 


ANnti-co 
A.D. E and K and 


f vitamin? 
rae 
"stipation agent, Prevents absorptio 

Carotenes, 

lithium, 
Occurrence 
spodume 


chemical symbol Lj 
€ in earth's CTust is 9 
Ne, lepidolite. 
Lithium is not consi 
Man but it is Usuall 


jj mera 
Atoni(é weight 6.9. An ae miner 
005 per cent by weight as oa 
talite and triphylite. in anim 
dered to o oe trace mineral - studies Z 
he (Pnlled to the body in drinking wate ater sueee 
communities differing in lithi ™ content of their drinking W from ee 
that higher intakes Of the minera Tesult in lower deathrate® sule (5: 
attacks; lower number of admissions for mental disorders: = oe 
Fates; lower murder Fates: lower iNcidence of gastric and pen ium ue? 
lower incidence of gout: lower incidence of rheumatism. LoW es 
in Water were found to be 8m 


ul 
ooméP™ ef 
Per litre: high levels. were | quiet. pericel? 
Some South American Indian Ommunities known for their al 

Ways and teduced incidence of arth 


if 
le! pe! 
uO t 
titic complaints, gastrod a 
and heart disease hay, 


" es 
© been found to have lithium intak 
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drinking water some 


World 
50 times more than the average Western 
community. 


’ a ecific 
Absorption of lithium is very efficient and is passive. ried pets with 
adsorption process. It is rapidly distributed throug met land and the 
ighest concentrations occurring in the bones, the thyroi : e and there 
Tain. Most excretion occurs through the kidneys into the wee anes 
fe also losses in the sweat and saliva. The mineral sige fe nes 
in the Pregnant female and also appears in the breast mi has come from 
Mother. Al] information on distribution throughout the el 2 ede 
Studies on People given high doses of lithium. It cannot be de 
n the body when the sole source is dietary. sdeneiital 
Sources of lithium are not known as levels have not been 
Concent, 


itre and this 
Tations in drinking water can range from 4-1 50mg per | 


"Presents the Main source for most people. ‘lized 
ate : been utilize 

_ Functions of lithium include that of a mood stabilizer. This has been 

" Psychiatry 


F in 
where the mineral is given as a treatment for alien 
the Prevention of Manic depression and depression. Itcould E5 — Sraithelr 
«similar manner in those communities who have a high intake eaetee 
Water Supply but the evidence is based only on pgeettune enuin 
it functions is unknown. Observed effects of lithium when g 
8 doses are: ; 
increased turnover of the hormone noradrenaline: 


'Splacement of sodium from extracellular fluids: 
eduction of bone mineral content: jum..caldlum and 
Ncreased blood Serum concentrations of magnesium, 
Phosphate: 


roid 
Ncreaseg blood plasma level of parathormone (from the parathy 
lands) Which controls calcium and phosphorus metabolism: 
| Mes ase and ler of redhomenes 
ares Sased release of insulin enhancing ern mone (vasopressin); 
9 INcrease in blood plasma level of anti-diuretic hor! con 
_ Wansient increase in blood plasma level of aldoste! onitoring of the 
“apy with lithium in acute mania requires peen ee per 100ml. 
Blas a Concentration to ensure that this lies close to sotassium levels. 
* this €vel there is no interference with sodium and avete effects will 
I lithiu concentration rises above |.4mg per 100ml a ds of a medical 
“Ppear, Treatment must therefore be left in the han 
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practitioner who has access to a blood plasma monitoring service: Pi 
In the past. lithium has also been used to treat leucopenia (low wa 
blood cell count). hyperthyroidism, Méniére’s disease. tardive dyskinest 
Huntington s chorea: and in the management of migraine. cluster heada¢ é 
epilepsy. premenstrual syndrome. Many of these non-psychiatric uses 
See be to be investigated further. Doses Of blood se" 
ions of lithium for use in i 5 have not 
staridardived, these disorder 
ae of lithium are lithium carbonate; lithium ci ‘ 
o ckater ened sulphate: lithium aspartate: lithium gluconate: jth 
i pi acetate. All are classed as prescription drugs only: I 
slu chines oe give rise to nausea; vomiting: diarrhoea. coarse treme” 
per oor < niche speech at blood plasma levels greater than or 
: levels, i.e. greater than 1.4 | the min 
: , ; : .4mg per 100m 
ae of impaired aeons abnormal muse 
noni vigil pei ee ees increased reflex action: epileptic is 
2 ividua! ov! 
the head or eyes. Ican react when spoken toonly bye 


ee 


_ c a ii in the body forming one-fortieth of body weigh 
storage OOPS ttamins A, D, riboflavin, pantothenic acid, biotin. foli 


trate: jithiu™ 


complexe 
By into if 
vitamin 
transformal> of choline fos! 

site for synthesis © ine and inositol and further in 


cithin. Sit 
lecitn C. 


use €XCesSive loss of all v 


n ¢ itami 
event uptake of vitamins by the liven but especially the 


liver: 
er can reduce efficiency 
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a Vitamins and minerals 


of activation of vitamins into metabolic forms. : 
Alcohol and some medicinal drugs can have similar effects on vita 
Fatty liver due to deficiency of choline and inositol. hen 
Asa food. liver from all sources supplies large quantities of vitamin A a 

carotene with some vitamins D and E. Rich source of the B vicar nt 

unlike most foods of animal origin. provides some vitamin C- Excelle 


mins: 


LLD factor, B,, vitamin. 


loss of taste, also known as hypogeusia. A symptom associated we 
many conditions, e.g. head colds; pregnancy: old age. Associated also a 
copper deficiency: zinc deficiency; and vitamin deficiencies (espec!@ 
vitamins A, B, and B,,). Loss of taste perception may be associated wi 
a deficient protein in the saliva, known as gustin, that is a vinc-containine 
protein. Treating gustin-deficient people with aiiG supplements (25Mé oO 
the element daily) restored gustin contents of the saliva to normal and the 
sense of taste returned. Studies have indicated that about one third of thos? 


with hypogeusia are zinc deficient. It is worthwhile. therefore. tO take extl4 
zinc as first-line treatment in any case of taste loss 


losses in food processin, Tee 
s eth ; clu 
domestic cooking eehanices as i@ term food processing !" 


ingi well i, the foo 
manufacturing industry. Losses of ny as those used in t 
| 
| 


tri ; ahd be 
summed up as follows: rients, particularly vitamins. may 
1. Some loss of vitamins is inevitab| d 
le bu te 
below. most losses are small. t, except for the examples QU 


2. Manufacturing losses. when the: 
A - y occ f le 
to those in domestic cooking losses. ur, are sometimes compara 


_ When foods are further ¢ 
cudtioral to those incurred Te cane yest of vitamins ar 
4, Itiseasier and more convenient torecover Sie eae Process. , 
cooking (e.g. by utilizing cooking water) than those een lost during domestic 
5. The importance of the losses in a particule aoe feel Soe 
consider 
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nly asmall ents 
iNtelation to the whole diet. When the ry nae ater 
‘othe intake of vitamins, cee ea of the eo _ aah airs 

aKe U ries, c 

— ‘Sheets and cereals insome count oa 
Ose relying on such = al advantages on the reve 
. Some Processing methods confer nutrition: e vegetables are des 
Content of food, €.g. thiamin inhibitors in som 


by 
7 nd form 

its inactive bou 

y Cooking and Nicotinic acid is liberated from its i 

e COoking of cereals, 


ful micro- 
oy harm 
“Processing of some foods may not destroy 

Organisms in 


d flavour 
arance an ee 
F improve ap} - availaibility. 
s. Processing can i -the-year a 
Some f; 2 re Preservation for all-round-the y 
The ideal con 


ith only 
antages wi 
ditions of food Processing allow these adv 

Minimal destruction and loss of vitamins. 


Cficiencies in th 


only losses. Bis 
Nicotinic Aid — jg very stable and leaching alike a by sulphite. a 
Unaffected Y Neat, air, light, acidity and alkali roesess since in.m 

Of the fey vitamins to be liberated by cooking p 

Cereals it j 


iacytin 
called niacy 
Und to starches and proteins in a es Huh aie pet 
hich is no igested in the gastro-intestinal tect at iberat e 
Cent Of the Nicotinic acid is ina bound form t hie agesa overnig 
ing with alkaline baking powder. In ee aarti OS Ber 
in lime Water before making tortillas in order penetra recov = 
Some loss of Nicotinic acid when cooking mete pommeme Ore 
from he juices, Roasting beef and pork at 15 
eat © vitamin: at t 
tem 


A internal 
ich give a ice 
f 205°C (whic it gives Ti 
se Iga Dry curing of hate leached 
Sis ws et las 20 per cent of itto 
id: wet c SS 


Perature Of 98°¢) Jog. 
'ono| SF nicotinic ac 
but this IS Tecoverable, 

_ No Nicotinic acid is log 
'N the 


h milk or 
rilization of il 

tin the Pasteurization and sterilizati 

In 

Ctior of dri 


ed milk and dried egg. re more 
ox es 

Puri xine — ig Very stable to heat but Pyridoxal orisha is fete rene 
*Nitive, Stability in milk during sterilization * r up to 20 per fees Ne 
Meraction With mil Proteins. Losses can occ more serious <a min are 
Sterilization: higher temperatures Seo forms of the vita 

ion of Pyridoxine during cooking. Three 
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rent 
: : ives rise to 20 Pe! 

all stable to air, acid and alkali. Canning of beans ane be recover 
loss into blanching water and 15 percent in steam buta 


occu! 
; centcan 

by utilizing the water. Losses into thawed fluids of 20-40 per 

when frozen vegetables are cooked. 


odo net 


ee ; in water S| , 
Vitamin A — Both vitamin A and carotene are insoluble in g water 


in 
suffer from losses through extraction into processing a ol overt 
The main destructive agent is oxygen but in foods they ten 
by natural antioxidants like vitamin E. 

Destruction of vitamin A and carotenes is accelerated » Penose of 
free radicals formed from accompanying fats. particular a are for me 
polyunsaturated variety. Peroxides and free radicals in alee of iron 
by high temperatures and oxygen and promoted by light. f 
and the presence of copper. nd frying 


weed tera 
The amounts of vitamin A left after boiling margarine in wa 
in the fat are indicated thus: 


xides and 


100 


90 


80 


70 


60 


50 


40 


% Vitamin remaining 


30 


30 60 129 
ie One 15 
Boiling 


Yi Frying 
Time in Minutes 


Braising 
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Canning green vegetables caus: 
Yellow 


vegetables lose 30-35 pe 
mild, controlled 


€s 15-20 per cent loss in vitamin A gee 

r cent. Drying vegetables and cen 
: tradi 

conditions gives rise up to 20 per cent loss: tr: 


SPen-air drying methods destroy the vitamin completely. 1° 

P Il other 
Vitamin 8,2 — unstable in the presence of alkali but stable ma, = nok 
Conditions of Cooking. Light May destroy some but protei Rese 
@PPear to protect the vitamin. Leaching represents main 
Preparation, 

i itamins. 
Thiamine — apart from vitamin C, thiamine is the least stable ers ee 
Stable Only under acid conditions, destruction is catalyse ms 
Completely inactivated by sulphur dioxide, a widespread pre 
Added to ¢ S. e.g. mi 


Nce containing sulphur dioxide loses 90 per sein 

OF its thiamine in 48 hours. Protein and amino acids protect ee sn 
and starch assists by absorbing the vitamin. Cereals are adde 

Pork to help stabilize thiamine in cooked meats. 

Principal | 


Osses of thiamine are due to its water solubility; the more ee 
frondthe od the greater the loss, Chopped and minced os vant 
ene Per cent of their thiamine which can be recovered by : 
My pittacte liquors, Cooking meat at temperatures up to 150°C hie 
Ssttuction of the vitamin but considerable losses into the exuded juices. 
s©™peratures Of 200°C. 20 per cent of the thiamine is oa ¥ 
re Vitamin is Not lost by leaching when boiling rice in sana 
indicate cent is lost in tap water and 36 per cent is lost a a 
los ating f € effects Of alkalinity, Baking processes cause 15-25 p 7 
ue vitamin but adding baking powder increases it to 50 per ce i 
thiam est Vegetables, only potatoes contribute significant ee 
Potat, Ne (about '5 percent of the daily intakes) to the diet. Rea y ms a 
ingsand Potato chips are kept white by adding sulphite solu ae 
! bg : Tent destruction of the vitamin present. Further frying sr 
from i sent additional loss from unpreserved variety and 20 ce 
Causes >, “SRetable soaked in sulphite solution. Commercial ae 
ays: ston et Cent losses in Potatoes dipped in sulphite solution a 
* «age at 5°¢. further losses on frying can be 30 per cd as 
digt oa Poultry and fish represent important sources of aaa 
"8thog Much of the vitamin can be lost depending upon t : a 
ed. 7 ese are indicated as shown in the table overleaf: 
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% Thiamine remaining 
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: inished loaf 
Baking of bread Bives rise to losses up to 30 per cent in se Le ice 
UtNo further breakdown Occurs. Toasting of bread causes fu 
UD to 30 Per cent. 
Riboflavin — iS stable to Oxygen, acid and heat up to 130°C. i a 
alkalis ang light. Readily lost by leaching from chopped foods in 
Processing and Cooking. 
Light j 


N Presence of alkali converts riboflavin to lumiflavin which in ran 
~Stroys vitamin C. In milk 5 percent lumiflavin can cause 50 per cent los 
in vitamin C ¢ t. Und 


content. Under any conditions, however, light remains the great 
T Of riboflavin as shown in this chart which refers to the vitamin 
and bread after Only two hours exposure: 


= 


% Riboflavin remaining 
3 


2. 8.9. ae 2 
So 3 3 Se Al Rot 
aes £2 u 2 
5 a es a 6 
eA ana 

Intheg MILK BREAD 

ar ’ : 
ae after te under Slightly acid Conditions, ribof| 
at j 


avin is completely stable. 
ediate), 7 Sold Storage beef has the same vitamin content as 
lately after Slaughter. 
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f 12-29 

ee re losses 0 f 

Milk loses riboflavin when heated. On boiling ame sone lostes oca 

per cent: in pasteurization these losses are 1 4 per he presence o ight. 
in meat cooking and in all cases losses are greater in 


- we 
ntent: 
iboflavin co 
Dry curing of meat gives rise to 40 per cent loss of ribo’ 
curing causes similar losses. 


centon steam 

Folic acid — unstable only in the free form. Losses are Pr cat on boll 
blanching. 20 per cent on pressure cooking and 25-5 Lie sterilized ie 
vegetables. Can be destroyed by oxidation. Losses f contact with ES 
can vary from 20-100 per cent depending on time Oo folic aci is IOs! 
vitamin C is present. there is protective effect and now dis also 0%! ap 
vitamin C is destroyed by subsequent reheating. folic aci riboflavin sok 

Itis sensitive to sunlight and destruction is catalysed by d processing a 4 
foods dark. Cumulative losses of folic acid occur in foo! fruits, bre@ oe 
total losses can be as high as 65 per cent. Vegetables. f their folic a 
dairy products can be left with as little as 30 per cent 0 
content when finally eaten. 
Pantothenic acid 


in neutral conditions but destroyed by heat both on acid a m 4 
of neutrality. Wheat suffers a 60 per cent loss during cent dur! i 
Procedures involving baking powder. Meat losses are 30 ee to eig en 
cooking but most is recoverable as it is due to leaching. Si ‘ol 
cent is lost from 


r 
in deeP 
meats Over periods up to twelve months i 
State, 


ut 
re carne’ 4, 
ss ‘ooking methods that are 7© si 
stable under most c 2g ika E, 
ufactul! 


oes ; F ses: 
Biotin — nothing is known about its stability in cooking proce 


Most unstable of al] the vitamins. e uP ‘ 
Soft fruits like strawberries, Taspberries and blackcurrants los ruiti 

Per cent of the vitamin when Processed and stored. Vitamin Cin , 

'Svery unstable and | 


Vitamins and Minerals e 


Vitamin D — regarded as being very stable but few studies carried out. It 
withstands Smoking of fish. pasteurization and sterilization of milk and 
drying of eggs, Probably loses between 25 and 35 per cent of activity during 


10 20 30 40 50 60 70 80 90 
= —— | 
GREEN VEGET Bi a 4 


SSSSQ 
BBS CW 
SG. GC. CC: 
SS [EEA 


Boiling (long time, Much water) 


Boiling (short time. little Water) 


Steaming 


Pressure Cooking 


eet VEGETABLES (unsliced) 
Boiling MS .]!£  € "T 


Steaming SSG. CV 
as Cooking Soy, ' 

\SEs (BEANS) 

Boiling fresh RN. 3 

Boiling canned : 


Percentage left in vegetable KK 
Percentage left in water {ott 


i ilk but this is allowed for in fortification. 
amin a 
and alka}. = SENSitive to Oxidation, Particularly in the presence of heat 
i cent Of ti cir yar eradation in frozen foods, e 8. potato crisps lose 48 
te = after fo ne ia E after two weeks at room temperature: 70 per 
Free tures -128¢) a 77 per cent in eight weeks. Even at deep-freeze 
and ‘el tied tae ates E losses can total 68 Per cent after two weeks 
Pr 4 Teent or re t le same low temperature can lose 68 per cent 
. Theessing Rd tei itamin after one month and two months respectively 
Ie OSt se Ning of cer 
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d 
| brea! 
ins. Wholemea iy 
iti heat grains. ite vati 
(92 per cent) when it is produced from eo 0. 23mein the whi ei 
provides 2.2mg per 100g compared with only Vv 


; ents destroy ant 
because the wheatgerm is removed and pails: he vitamin E one 
Cooking food in fats destroys 70-90 per cen id fats and oils ant ails 
Greatest losses happen in the presence of ranc @ of cooking fats tried 
cannot always be detected by taste. Continual 2 in the food Pe 20 
(e.g. in chip pan) consistently destroys the seni tocopherol: orplete 
Tocopherol esters are more stable than the eee that co! 
per cent of the ester was destroyed under co! we and 
inactivated the free vitamin. 


bb i 
3 3 routs. ca 30 pel 
Boiling destroys 30 per cent of the vitamin E in sp to 


Ss, UP 
ter losse: 
carrots. Canning of vegetables leads to even grea 

cent of the original content. 


d: 
F metho! 
cooking 
losses of vitamin Cin cooking, depend upon 


Boiled. peeled a 
Boiled, unpeele 
Baked: 20-49 


nd mashed: 30-50 per cent lost. 
‘d: 20-40 Per cent lost. 


Per cent lost. ] 
Roast: 20-40 Per cent lost 
Steamed: 20-40 Per cent lost the 
Chips: 25-35 Per cent lost. oa Much © eee 
Plows ae 
Losses can be minimized by keeping volume of wy utilizing eins 
vitamin C can be recovered from the cooking water by 
gravy, etc. 
m 
ay £10 
ily 
E stead 
losses of vitamin C In storage, vitamin C is lost 
Potatoes once they leave the ground and are stored: 
ee crop, freshly dug contain 30mg per 100g. 
Aligeale Months Storage contain 20mg per 100g ] 
5 mont 
After Ga aah Ss Storage contain 15 


Mg per 100g. 
Storage contain 8 
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Pain. tenderness and stiffness in the back muscles. Has ne 
y high doses (up to 600mg) of thiamine May also respon 
28 calcium Pantothenate daily. 
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lumbago, 
Telieved b 


lung cancer, se cancer. 


M 
= ee 


e iS 
i 31. Net ga 
chemical symbol Mg, atomic weight 24 


sits 0 
e depos’? 
€ Greek city Magnesia where there are met, of which 
bonate. Body contains about 2 5g of tie eorgansiné 
the bones. The rest is distributed amongst t 


magnesium, 
derived from th 
Magnesium car 
half is found in 
and blood. 


Best Food Sources raters d 

inmg per 100g Cofactor in many bi energy 
Soya beans 310 processes includ TI 
Nuts 250 production and ce! 
Dried brewer's yeast 230 replication. eI and 
Wholewheat flour 140 Cofactor for vitamin 
Brown rice 119 B ure 
Dried peas 116 | | stabilizes body cell struct 
Shrimps 110 In growth 
Wholemeal bread 93 In aoe and maintenancé 
Rye flour 92 of body cells 
Seafoods 90 Cofactor in hormones hyll 
Dried fruits 80 Component of chlorop' ve 
Vegetables 60 Nerve impulse transmis 
Meats 
Bananas 
Greenleaf vegetables 
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Deficiency Symptoms 

Weakness 

Tiredness 

Vertigo 

Convulsions 

Nervousness 

Tore cramps and tremors 

mene and tremors 

tee ary eye movements 
‘ady gait 

yeeractivity in children 


Irregular heartbeat 
alpitations 


rt blood sugar 
ainful Swallowing 


Deficiency Causes 


Reduced dietary intake due 
to poor diet, malnutrition, 
anorexia nervosa. high fibre 
intake, loss of appetite 

High dietary intake of 
phosphate calcium, vitamin 
D and saturated fats 

Reduced absorption due to 
laxative abuse, infections or 
allergies (coeliac disease) 

Kidney disease; diabetes: 
cancer; alcoholism: drug 
diuretics; antibiotics; heart 
drugs 

Contraceptive pill 

High milk intake in diet 


Therapeutic Uses 


P 
Temenstrual tension 
nstrual cramps 
©xaemia of Pregnancy 
Orning sickness 
YPoglycaemia (low blood 

Athens 
therosclerosi i i 

sis, art 

hei eriosclerosis 

Abnormal and irregular 
heartbeats 

Epilepsy 

Alcoholism 

Kidney stones 

INsomnia 

Hyperactivity in children 


Heart Disease 


May be related to low body 
magnesium levels because 
death rates from coronary 
heart disease are higher in 
soft-water areas worldwide. 
Missing mineral in soft water is 
magnesium which is decreased 
in the heart muscle of those 
dying from heart attacks. 


inerals 
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Effects of Excess Intakes of Magnesium d 
These are highly unl 
Flushing of the skin normal individuals who Ric: 
ae too much miagnesium becat™ 
Low blood pressure intestines reject excess ee 
Boe ot bsllees mineral. Most likely in ¢ 
Shallow breathing 


with kidney disease. 
Can act as a purgative = 
[aera purg. 
uo 


Recommended Daily Intakes id 
ate ently 
Vary with authority but in the region of dime, See ee 


F ) 
Magnesium Supplements (magnesium in mg per 100M 


jum 
‘ - magnesiv 
Magnesium amino acid chelate (18): dolomite | (13) ore (118) 
carbonate (25.2): magnesium acetate (11.2); magnesium c! magnesil 
Magnesium citrate (16.2); magnesium gluconate (5.3): 


9.7): 
orotate (6.9); magnesium oxide (59.5); magnesium sulphate ( 


e 
arat 
jum ste?©, 
consists of a mixture of magnesiu™ ©. oils 


Prepared from magnesium and ce and 
Used in dusting powders in skin = to rable 
nical barrier in barrier cream. Adde' od 
blets sticking during manufacture bu 
5mg per tablet, 


as 
n use 
agnesium in 100mg stearate so whe ent 


yantit 
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om sulphate, also known as Epsom Salts. It is a common 
when sth of aperient mineral waters. Rarely used as a supplement although 
abeoiba ae for its mild purgative effect significant amounts may be 
and by chi Should not be taken by those with impaired kidney function 
when = eres with intestinal parasitic diseases. Acts in dilute solution 
intestine y be wed by reducing the normal absorption of water from the 
and eae the result that the bulky fluid contents distend the bowel 
Brovidesg s- of the contents of the intestine follows in | or 2 hours. 
5-15g sul orl Magnesium in 100mg sulphate. As a purgative dose is 
dose is fae in 250ml water, preferably before breakfast. For children 

eee 250mg sulphate per kg body weight. ; 
firmin fo aS a food additive. Functions as a dietary supplement: as a 
6 agent: in brewing. Acceptable daily intake has not been determined. 


ermi i i | 
mhi Mitted in boiler feed water for direct steam treatment of milk; as a 
Scellaneous additive. 


m . 
tramnbanese, chemical symbol Mn, atomic weight 54.9. An essential 
Se element for human beings. 
ier” S 
Body Content and Turnover 
An 


= pet contains between 12 and 20mg. 

oe st concentrations in skeleton, liver, kidneys and heart. 
ely losses in the faeces are about 4mg (via the bile) 

| 2ily 3 to 5 per cent of dietary manganese is absorbed 


— 


Therapeutic Uses Deficiency 


Schizophrenia 
Myasthenia gravis 
Anaemia (improves utilization 
Of iron 
Benefits claimed in the above 
Conditions 
Supplementation is also wise 
in other conditions under 
Deficiency Symptoms 


Usually related to poor dietary 
intake when processed and 
refined foods form large part 
of diet. Rarely may be due to 
excessive Copper intakes. 
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Best Food Sources 


— 


in mg per 100g 
Cereals 4.92 
Wholemeal bread 4.21 
Nuts 3.54 
Pulses (beans) 2.01 
Fruit 1.05 
Greenleaf vegetables 0.78 
Liver 0.64 
Root vegetables 0.58 
Meats and fish 0.02 
Black tea (0.5mg per cup) 
Deficiency Symptoms | 


There are no specific 
symptoms associated with 


deficiency but low blood and 


tissue levels reported in: 
Diabetes 
Heart disease 
SchizopHrenia 
Atherosclerosis 
Myasthenia gravis (muscle 
wasting and weakness) 
Rheumatoid arthritis 
Infants before weaning 


A 


— 


Functions 
Growth 
Maintains healthy nervous 
system 


Cofactor for enzymes for 
energy production and 
health of joints 

Cofactor for female sex 
hormones , 

Cofactor for nucleic acid 
synthesis 

Production of thyroxine 

Cofactor for vitamins B. 
and E 

Synthesis of structural 
proteins of body cells 

Development and mainte! 
of healthy bones 

Stimulates glycogen (animal 

starch) storage in liver 


nance 


Symptoms of Excess Intake 


These are very rare from oral ingestion of 
lethargy: involuntary Movements: 
movements; changes in muscle tone: 


manganese but include: 
lack of control of voluntary 
Postural changes; coma. 
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Recommended Dietary Intakes 
Suggestions are fro 
from good diets. Te. 
Countries like UK 


™M 2.5 to 5.Omg. There are usually easily obtained 
‘a. Can provide up to half required intake in tea-drinking 
and Australia. 


——____ 


Manganese Supplements (in mg per 100mg) 


i amino acid chelate (10) manganese sulphate (24.6): 
Manganese gluconate (1 1.4): manganese orotate (315.2); manganese 
chloride (27.7): Manganese glycerophosphate (24.4); manganese 
YPophosphite (27.1). 


earearine, both hard and soft are fortified with vitamins A and D Ss 
Main (in pg Per 100g): vitamin A 900; vitamin D 7.94. Good source o 


E, Providing 8.0mg per 100g. Traces only of all B vitamins but 
S NO vitamin (ea 


Vitamin 
Contain: 


marzipan, vitamins are provided by almonds. lemon juice and eggs. 
Vitamin A content is 10ug per 100g, but carotene is absent. Vitamin D 
Bent of0.1 3ug per 100g. Good provider of vitamin E at 9.1 mg per | O0g: 

Vitamins Present are (in mg per 100g): thiamine 0.12: riboflavin oS é 
Nicotinic acid 2.4; pyridoxine 0.06: pantothenic acid 0.35. Folic acid po 
'S 45ug per 100g; biotin level is 2ug per 100g. Vitamin C content is 2mg 
Per 100g 


Mineral 


, 4 F f 
Excellent Source of potassium and is also low in sodium. Rich source o} 
Cal 


alcium, magnesium and phosphorus. Good source oh iron. zinc tae 
Sulphur. Mineral levels are (in mg per 100g): sodium NB Be croihiey el 
Calcium 120: magnesium | 20; phosphorus 220; iron 2.0; copper 0.08; 

'.5: sulphur 81: chloride 13. 
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meats, all muscle meats, whether from beef. lamb, veal or pel 
(chicken and turkey), contain only traces of vitamins A. D and cal 
and little vitamin E. They are completely devoid of vitamin Cand ee 
very little folic acid and biotin. Pork is a better provider of the B vitami : 
but these tend to be reduced a little in the curing process to produce bac” 


Over 100 || 


100 


% Minimum daily needs in 100g 
g 


B, B, B, By SBS Abi, 


Folic acid 
Biotin 


VITAMINS 


Beef. Lamb. Veal and Poultry 
Pork and Bacon o 


Vita 


mins and Minerals 


SL ae: 


Over 109 


% Minimum daily needs in 100g 
& 


8 


Beef. Lamb. Veal and Poultry 
Pork and Bacon Oo 90 


% Desirable daily intakes 


Ca Me P Fe Cu zn Mn Mo Cr Se S Na K Cl 
MINERALS 
: E Roasting. frying. grilling Mi 
Losses in Cooking Stewing, boiling 
100 
90 


80 


40 
30 
20 
10 
B, B,; Be By 


Ag DE B B 


% Left after cooking process 
v 
36 


c 


ao 


Folic acid 
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megaloblastic anaemia, characterized by appearance oe 
immature red blood cells with shortened life-span. May be due to . pec 


of folic acid, vitamin B,, or pyridoxine. Only treatment is to replaces 
deficient vitamin. 


. of 
megavitamin therapy, treating certain conditions with doses 


vitamins far above the levels found even in good diets. Using vitamins 
medicines but without the side-effects noted with drugs. Has bee” ¥ ity 
successfully in treating arthritis, autism, colds, heart disease. hyPe' rae 
learning disabilities, respiratory infections, schizophrenia. senile demen 
See individual complaint for treatment. 


melons, Canteloupe, raw. edible portion is very rich source of carotert 
providing also a good amount of vitamin C. The orange-coloured ig 
contains 2.0mg carotene per 100g plus 0.1 mg per 100g of vitamin 
vitamins present are (in mg per 100g): thiamine 0.05; riboflavin 0.0% 
nicotinic acid 0.5; pyridoxine 0.07: pantothenic acid 0.23. Folic aci 

is 30g per 100g; biotin has not been detected. Vitamin C content is 2 

per 100g. : 

Honeydew, raw. edible portion is moderate source of carotene but pr ovides 
good amounts of vitamin C. Carotene content is 100ug per 1008 for the 
green-coloured flesh; vitamin E level is 0. | Mg per 100g. B vitamins presen 
are (in mg per 100g): thiamine 0.05: riboflavin 0,03: nicotinic acid 0.5: 
pyridoxine 0.07; pantothenic acid 0.23, Folic acid level is 3048 per 1008 
biotin is absent. Vitamin C content is 25mg per 100; 

Watermelon. raw. edible portion is poor source of zi vitamins excePt 
pantothenic acid and C. Carotene is 20ug per 100g: vitamin E level is 0.1 M€ 
per 100g. B vitamins present are (in mg per 100g): thiamine 0.02: riboflavi" 
0,02; nicotinic acid 0.3. pyridoxine 0.07; pantothenic acid |.55, Provides 
small amount of folic acid (34g per 100g) but no biotin. Vitamin C content 
is 5mg per 1008. 


Mineral ; : d 
All types are low in sodium and supply very good levels of potassium. Some 


trace minerals present. 
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Canteloupe variet 
14: potassium 3 
Copper 0.04: 2) 

Honeydew varie 

0: Potassium 
Copper 0.04: 7; 

Watermelon. r. 

Y8): sodiu 

i Iron 0.3: 


y. levels for raw, edible portion (in mg per 100g): sae 
20; calcium 19; magnesium 20; phosphorus 30: iron 0.8; 
ne 0.1; sulphur 12: chloride 44. ‘ 

eh, 2 : m 
ty. levels for raw, edible portion (in mg per 1008): sae 
220; calcium 14; magnesium 13: phosphorus 9: iron 0.2: 
inc 0.1; sulphur 6: chloride 45. J 
aw, edible portion, contains the following levels (in eeee 
™ 4; potassium 120; calcium 5: magnesium 11: phosp! 
Copper 0.03: zinc 0.1. 


ae when faulty May be symptom of thiamine deficiency. Treat 
ade 


: uate doses (up to 50m¢ daily) of vitamin B,. When rane 
With age May respond to choline. See senile dementia. Claims tha 
intake may help improve memory. particularly in the aged. 


™enaphthone, K; vitamin. 


Menaquinone, K, vitamin. 


vere 
Meniere's disease, a disorder characterized by pat a ae 
Vertigo, deafness, tinnitus (noises in the ear), nausea and rs Hs n (10-25me): 
telief gained by following regime: thiamine (10-25mg): ribo! yall four times 

°0 mixture of nicotinic acid:nicotinamide (100-2 fare to dose that 
aily for two weeks. If relief obtained. reduce all vitam 


Maintains relief and continue. 


: terized by an 
Menke’s syndrome, is a rare genetic disease charac 


‘i ive degeneration 
ing in progressive 
ability of the baby to absorb copper. pedal he at three months 


F A igns 
Of the nervous system. Deterioration sta ars. Symptoms and sign: 


ithin three ye e 
Of age and death used to occur ae like steel wool, hence the nam: 


ae A ich loo ure; low 
are failure to keratinize hair Ee eer low body temperat' 
; : " a 
Steely-hair syndrome’; men 
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n; degenerat? 


copper levels in blood plasma and in liver; weakened skeleto life. 


changes in the walls of the aorta. Provided diagnosis is made ea" ut 
the condition can be controlled with intravenous copper. 


2 : le sex 
menopause, period ina woman's life when her secretion of femal 


hormones slows down and eventually ceases. Characterized by hi f 
headaches, giddiness, ‘nerves’, depression, excessive menstrual 
increase in weight, pruritus (itching) in sexual parts. 

Vitamin E (100IU with each meal) claimed to relieve 
headaches, ‘nerves’. Pyridoxine (50-100mg daily) may 
depression. Iron (1 5mg) and vitamin C (200mg) daily will help rep 
losses. Calcium (1000mg) and vitamin D (6.2 5yg) will help preve 
loss from bones induced by deficiency of oestrogens. 


ays 
menstrual cramps, abdominal cramps that tend to occur afew on 


before menstruation and may continue through the first few days 4 nd 
menstrual flow. Has been found to respond, along with associat© eg! 3 
back cramps, to supplementary calcium, 500-1000mg in the fe oe 
preceding menstruation until it has finished 


menstruation, monthly breakdow o los 
of blood in the menstrual flow. 

Blood loss replaced by adequate intakes of mineral iron (24m) we 
vitamin C (100mg): vitamin E (1001U): folic acid (200g) and vitamin B 
(5p). Mild depression that occurs just before ieneiuston often respo" 
to pyridoxine — see depression. Irregular or painful menstrual periods may 
respond to bioflavonoids (1000mg daily). a 


n of lining of uterus leading * 


mental ability, may be Deeased in normal children with thiamine 
(Omg): vitamin C (100mg) aNG vitamin E (1 001U) daily to ensure adequate 
intakes and so maximize potential. 
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aul disturbance 

fF ticularly thiamine, ribo] 

: n- Individual May also 
an be obtained from 


Schizophrenia, senile 


can be related to mild deficiencies of vitamins. 
—. nicotinamide. pyridoxine. folic acid. vitamin 
vitamin-dependent, requiring larger intakes than 


diet. See autism, depression, megavitamin therapy. 
dementia. 


Mercury 

» Chemi 

Weight 200.6, ration symbol Hg. from the Latin fydrargyrum. Atomic 
innabar (mercuric eed as quicksilver, liquid silver. Occurs in nature as 
Per kg Sulphide) with an abundance in the earth’s crust of 0. 5mg 


Nown to have 


Not k 
areanism. Inthe form rts essential role in the metabolism of any living 
el Particularly evant iquid or gaseous mercury it is toxic. Mercury salts 
het Dental Ble forms of mercury are more poisonous than the 
: ‘at they are Usuall ams used for filling teeth cavities are so insoluble 

Scently on the caf ¥ Not regarded as toxic but some doubts expressed 
Cancer, he, rt dis ety of the tiny amounts eroded from fillings. Claims that 
; amalgam fice Menstrual and thyroid problems relieved by removal 
~€Tivatives meth Me The most dangerous forms of mercury are the alkyl 
'Nto the y Mercury and ethylmercury. They are usually introduced 

Inorganic ror fish and grain foods. 

Te converte d Nae introduced by pollution into fresh and sea waters. 
'Nto the food Chen noorganisms into methylmercury. This is introduced 
tuna, swordfish an via plant-eating small fish to carnivorous large fish like 
Fesults. Fatal le and pike. When these fish are eaten by man, poisoning 

Pan where seh of contamination in such fish have been reported from 

Fish Romina ustrial pollution introduced mercury Salts into sea water. 
Contain as mah fresh-water lakes in Sweden and North America may 

una can contai FG 503g mercury per 100g which is a toxic level. Canned 
P-sea fish in trom 10-80ug mercury per 100g, half as methylmercury. 
T 100g bier off the UK fishing grounds contain only 8ug mercury 
into the ‘= ahaa the Coasts where chemical effluents are discharged 
tol erable w , ~ may contain up to 504g mercury per 100g. The highest 
is 300, ee! ly intake of mercury according to WHO recommendations 
See Te Of which no more than 200ug should be methylmercury. 
ite is that have been dusted with alkyl mercury compounds to prevent 
gal contamination have caused poisoning in Guatamala, Iraq and 
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he eant 
, 7 ; 
1 F . idental since seeds were N i : 


for human consumption but 459 deaths resulted from 6500 case oni 
treated seeds fed to farm animals have given rise to mercury P 
in humans who ate the meat from these animals. momete: 

Elemental mercury may arise from accidental breaking of ther merculy 
barometers; from discarded batteries, mercury vapour ne tons Pe 
switches; from coal burning, which can contribute 3000 metr' ee ich 
year to the atmosphere: from natural weathering of rocks and S ins! 
contribute 230 metric tons annually: from the ‘silvering of co! 
manufacture of mercury amalgams. f the prail 

Ingested mercury compounds accumulate in certain parts © t 
eventually causing brain damage. Other affected organs inclu¢ defects: 
and kidneys. Methylmercury causes nerve degeneration: birt oft th: 
genetic defects; chromosome damage: excessive salivation: loss und 
gross muscle tremors. When applied to the skin, alkyl mercury os 
cause irritation, redness and blistering. 

In babies, dusting of the skin with powders or application fe) ie 
containing mercury causes pink disease or acrodynia. Character! mites 
lesions of the skin on the hands and feet: swelling of the exten 
digestive disturbances; itching of the hands and feet: pink color itis: 
hands. feet, cheeks and tip of nose; weakness of the muscles: 2°" irc 

Acute poisoning by soluble mercury compounds causes metallic tast©- and 
severe abdominal pain: vomiting: ashy discoloration of the mout ea! 
throat; diarrhoea contaminated with blood. Later ulceration. kidney ie hen 
and colitis with severe haemorrhage may develop. Mercury vapour 
inhaled causes respiratory symptoms and kidney damage. r bY 

Chronic poisoning by mercury vapour or by soluble mercury salts © 
prolonged skin contact causes tremor: muscle instability: s¢%° ey 
disturbances: gastrointestinal symptoms: dermatitis: liver and kid" 
damage: anaemia: mental deterioration. A blue line on the gums M@Y 
indicative of chronic mercury poisoning. g 

Maximum permissible atmospheric concentrations of mercury are 208 
per cubic metre air and 10yug alkyl mercury per cubic metre of aif. 

Medicinal compounds of Mercury include: 


1. ammoniated mercury to treat impetigo and threadworm infection> 
2. oleated mercury. a5 aMmoniated mercury: 
3. mercurial diuretics. used in cardiac oedema: 


f inten”? 
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4. mercuri 
Curic¢ j : : 
hloride, used in solution as a disinfectant for the skin: 


Mercuric cyani 
red re. used as a disinfectant in eye solutions: 
douche: asaski Ide, used as a disinfectant in wounds: as a vaginal 


in disi : ? 
mercuric 2S ip pean to treat ringworm and lupus: to treat syphilis: 
yellow mercuri : used to treat syphilitic warts; eczema: psoriasis: 
conjunctivitis ie oxide. used as an ointment to treat blepharitis: 
Dsorbed through ee use should be avoided as mercury can be 
Mercuric ‘ye tissues. 


ie ox ; 

disinfectant aid in ere preferred over mercuric chloride as a skin 
Metcuroy ye lotions; 
S 
J itelaalee once used orally as a purgative, dose 30-200mg. 
Owder has ; Ht 4 ecause of absorption. As an ointment or dusting 
ointment (30-59 €d to treat itching: psoriasis and eczema; as a strong 
Per cent) in preventing syphilis. 


m™m 
€So-inositol, inositol. 


Metfo; 
rmin, ili : 
anti-diabetic drug. Prevents absorption of vitamin B,2. 


Methods 
Enzymes ES . Processing, blanching — this is required to inactivate 
rying and ets use deterioration of food. It always precedes freezing and 
andthe eae aoe of canning. Leaching occurs into the blanching water 
With water ers loss depends largely on the time the vegetable is in contact 
Le. at least one must be high enough to inactivate the enzymes. 
TUssels spro! . Garden peas need one minute; sliced beans two minutes: 
emperatures uts from 3.5 to seven minutes depending on size. 
lestructi vary from 93 to 99°C and oxidation may contribute to some 
ea ‘On of the vitamins. 
for ends blanching are estimated to be between 13 and 60 per cent 
arotene | ; 2-30 per cent for thiamine: 5-40 per cent for riboflavin. 
thitstapndkar a, are less than | per cent but these ignore possible 
Ste lesen ae into less active forms. Losses due to extraction into water 
inthe ti ed if the water is consumed. Canning retains all leached vitamins 
iquor so this should not be discarded when the vegetable contents 
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a aa rt 
are eaten. Similarly with tinned meats. Microwave blanching janie 
to cause less damage than steam. and a combination of micro pr uce 
hot water treatment is claimed to preserve more vitamins an ( het ps 
amore palatable product. Fluidized-bed blanching which is rea estic 
treatment is claimed to reduce vitamin C and carotene losse6- i‘ reventé 
blanching losses of vitamin C, thiamine and carotene can rer leaching 
by rapid cooling after blanching. Cold air is best to prevent fests 
into water. ‘ 

Heat sterilization — as oxygen is excluded, losses of vitam! rom 
during canning procedures. Thiamine is lost even SO. particularly eat high 
Best conditions to preserve vitamins are heating for a short tim 
temperature rather than longer periods at lower temper se neat 

Losses are less for tinned meat and fruit than for vegetables es onl 
sterilization because the acid conditions are protective. Minor a: once 
of riboflavin and nicotinic acid occur during heat sterilization of m } 
the food has been sterilized in cans stability of the vitamins is € inc 
15 per cent of vitamin Cis lost after two years’ storage of vegetable g since 

Freezing — represents one of the better methods of preserving bee conten 
only the fresh variety is frozen when at the peak of its vitamin © udate 
In frozen meat. most of the vitamins are well preserved but the © oluble 
from thawing can contain appreciable amounts of the waters (i 
vitamins. Vegetables must be blanched before freezing so losses are the 
mentioned under blanching. Similarly during the thawing proce ples 
aqueous exudate will contain vitamins so introducing frozen vege 
directly into the heating water will retain them all as long as this W 
utilized in the meal. Pyridoxine, pantothenic acid and vitamin E ar 
affected by deep freezing. re 

Irradiation — causes some losses in vitamins but freeze-drying bet 
treating with ionizing radiation reduces these losses. Most sensitive vit™ 
are thiamine, riboflavin. vitamin A and vitamin E. Most stable is nicotl 
acid. . 2 t 
Freeze-drying — this low temperature dehydration is probably the D& 
method of retaining vitamins in the preserved food. It is not. unfortunately’ 
widespread. é 

Hot-air drying — causes variable losses in the different vitamins. Under th® 
most favourable conditions some 10-15 per cent of vitamin Cis lost duriné 
hot-air drying of vegetables. 


ns are mini 
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Pressure cooking — 
Water used reduce: 
Principal Cause of 
volume of water ra 

N shown that lo 


of 

ller volume 

i lus the small ‘ atte! 

ime required p : ae 

ae hee compared with ne ttonpaaibn 

'S vitamin ari by 

i ing rather than ees 

a ih nee cl of cooking. In isa bs = pendent 

oe eas in pressure as ee = ie cent 
Sa ibe t differen 
i 0 per cent and it he 
\ tmin nei oe “ te same order but vary 
Vegetables. 


Microwave heating 
2450m Hz, wa 
Microwaves ge 
Simply applyin 
Vitamins May 
“ooking met 


i iation, frequency 
sng tien oan very chee he 
na sek throughout the bul ors oe Losses of 

efi oe ee Hie Saeed with conven 
ams :. are never more. 
Seneral pring} 


i cooked 
i i t in foods 
| to retain the highest vitamin conten 
ples 
Using d 


‘Omestic methods are: 


Use fresh food rather than stored focdt 
2. Cook in minimum amount of water. 


cooking 
i ble to long 

a king at a high temperature is preferal 

imum cooki 

ata lower One. 


deep 
ing except when ° 
: Cooked foods should not be stored before eating 

frozen 


ken lembe: hi k ond process 
at cooking o resents the sas ieuileion 
hi ing of frozen foods rep) ; F 
f iment a the whole of the food plus cooking liqu ids (0 
Y Nave been 


: fish; meats; 
i der eggs: fis! 
: d exudate) hould be utilized. See also entries un’ 
Wed exudate) s| 
milk; vegetables, 


irs folic 
essant. Impai 
ti-cancer drug. Immuno-suppr‘ 

Methotrexate, anti-c 

Cid utilization. 


iction of the 
constriction © 

of headache seas me to pulsating oa 

; ® é 

Migraine, a parc nee dilation ell Se ege in severe ee 
blood-vessels followed Sop tne and visual st Bis {LGrag potericy| 

Characterized by anor ae whole vitamin B cor 
Vitamin therapy ini 
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times daily plus nicotinamide (100mg). calcium pantothenate 1oome): 


pyridoxine (50mg) all three times daily. If regime prevents attacks. 
gradually to that intake that maintains relief. 


Mineral : 
Extra magnesium taken at the rate of 400mg daily, preferably 4° the an 
acid chelate, has been claimed to prevent development © is A 
headaches. A trigger factor for the development of those headaches Fe 
be high concentrations of sodium in some sufferers. One study has sho" 
that those people could precipitate migraine attacks by sudden ai ch 
common salt as in potato crisps, salted nuts, and high sodium foo" iy 
as pickles, sauces and preserved meats; or of sodium glutamate in be ml 
spiced and oriental foods. Avoiding these foods led toa reduced incide 


é, i d mf 
good source of all vitamins but seasonal variation with reer 
ca 


the fat-soluble. A low sodium food that is rich in potassium a" 


Whole Fresh Mik 
Dried Skimmed Milk o 


% Minimum daily needs in 100g 


Folic acid 


g 
5 VITAMINS 
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but not a good source of iron. Skimmed milk is devoid of fat-soluble vitamin® 
put contents of water-soluble variety are similar to those of W lem 
Dried skimmed milk is very rich in all micronutrients because 
concentration effect. 


milk of magnesia, see cream of magnesia. 


mineral, literally ‘mined from the earth’. Divided into: |- metallic 
elements, present in high quantities in the body and diet where daily int 
greater than 100mg, e.g. calcium. magnesium, potassium: 2. non-meta 
elements, abundant in the earth, body and di et where daily intakes eet 
than 100mg. e.g. carbon, phosphorus, sulphur: 3. metallic elements. P=, 
in very small amounts in the body and diet. that are essential for healt”: 
e.g. chromium. copper. iron, zinc; 4. non-metallic elements. presentiny | 
small amounts in the body and diet, that are essential for health. eg orn” 5 
iodine. selenium. Any essential element not found in groups 1,a 2. 
classed as a trace mineral or trace element. 


mineral absorption, the process whereby minerals are transfer? 


from the food or from supplements into the intestinal cells andhence! 
the bloodstream. The main site of absorption of minerals is th ne | 
intestine but some are transferred in other parts of the gastro-intest™ : 
tract. simple minerals like sodium, potassium, chloride and iodide that ar 
present 3s electrically charged atoms (known as ions) are absorbe y 
simple diffusion from the gut contents into the intestinal cells and thef? 
is little oF NO control of their absorption. Control of their level in the pod 
in their excretion. Sodium, potassium, lithium and ammonium iO 
onovalent, i.e. they carry Only one positive charge. They cannot 
ahelated for this reascr™ Calcium. magnesium, copper, zinc. iron @ 
e are all divalent, i.e. they carry two positive char, ee er atom: 
unts of them may also be assimilated by simple aiffusion 
in they must be chelated with amino acids before the eal 
into the intestinal cells and hence into the bloodstream ee 
ithin the body is mainly as complexes with amin? 
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aci , ; 

aa Or with proteins but small amounts exist in the bloodstream as simple 

Abs. €8. calcium, which participates in the blood-clotting process. 
Orption of divalent minerals therefore depends upon: 

i 


the quantity of protein or amino acids present in the digestive system: 


nig Auality Of protein or amino acids available. since the right sort of 

© acids must be present: 
species Pnest minerals for the amino acids available and the 
iron co €s of absorption in the small intestine. For example. lead and 
p mpete for the same sites; cadmium and zinc compete for the same 


Sites, : 
oy ©Xcess of one mineral over its competitor will increase its chances 
rption. 


Ta } 
aci Ae 9 shows the ratios of quantities of minerals absorbed from amino- 
Clates compared with these from mineral salts and oxides. 


Ta 
ed 9: The ratios of quantities of minerals absorbed from 
oxid acid chelates compared with those from mineral salts and 
les 
Mi Amino-acid chelates: Amino-acid chelates: Amino-acid chelates: 
ineral Carbonates Sulphates Oxides 
Copper 5.8:1 4s 3.0:1 
@8nesium 1.8:1 2.6:1 4.2:1 
on 3.6:1 3.8:1 49:1 
aie 3.0:1 23:1 3.9:1 


Mineral content of vegetables, in general the mineral content of 
Vegetables reflects that of the soil in which they are growing. Studies have 
indicated that even in plants growing in adjacent areas. there is sis 
Variation in mineral content because of differing soil concentrations. oY er 
factors may also play a part — see minerals in soil. Table 10 i a 
Vegetables may not always contain the concentrations of minerals expected. 
However it must be pointed out that most Pe ce paren in 
vegetables sold commercially lie somewhere in the middle of the ranges. 
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Table 10: Waliation in mineral content of selected vegetables 
Font Figures in p.p.m 
(parts per'miltion) Boron Manganese Iron Copper colt 
snap beans nl Se content 73 60 227 69 On 
west content 0: 
Cabbage Highest content b | ; 4 3 on 
west content 04 0: 
Lettuce Highest content Pa | a 5 2 60 0.19 
Tomatoe Lowest content 6 1 9 3 0.00 
s _ Highest content 36 68 193853 0.63 
Spinach Lowest content 5 1 1 0 0.00 
Highest content 88 117 1584 32 0.2 
Lowest content 12 1 io «(O2 0.20 
mineral losses , 
pe in freezing are made up of leaching of minerals dusn® 
le 11: Typical 
frozen fruits cadets of calcium and magnesium from 
Fruits and vegetables sags 
Apricots Calcium 
Asparagus 33 12 
Blackberries 0 30 
Black-eyed peas 56 48 
Blueberries 7 0 
Brussels sprouts 53 0 
Cherries 33 9 
com 22 0 
Green beans 57 53 
Green peas 19 34 
Lima beans 4 31 
Peaches 33 28 
Potatoes 33 40 
Spinach (e) 38 
Strawberries (0) 23 
39 31 
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; es 
Wi i tage: loss 
‘OC! i blanching si ‘ 
i ter during the , catesictt 
i rocess; losses into wa se 
lela fat during the cooking ee ase : a eal. 
and Magnesium from frozen fruits and vegetab e show Tab 


mineral losses 
the Tefining of na 
Minerals are the 


ne 
extent duri 
in refinin: i lost to some mated 
re I] minerals are t iad 

= Troi processed variety, oie ea ed = 
aaa i oe Some of these are sho 

Most sign , 


Tab of foods 
2 Pe b refining 
lements y 
le 12: rcentage losses of trace e ees Mieke 


78 
GST > SOA 
White flour from wholemeal Ps a 25 — 83 2 Teas 
Polished rice from brown rice 88 90 80 99 99 8 =f iesas 
ite sugar from raw cane sugar — —---- 9 = RS 50) 
Refined Oils from cold expressed oils ES SOF oe 
Butter Production from milk 


Gross mineral 


IS lo intries 
e other cou 

¢ | lost (see Table 13). In the UK and som 

tooare 

‘alcium and 


d 156mg 
tween 94 an Rr 
on m t levels of be Seale 
i t be replaced a ae 
Calcium and bee ape 1.65mg ick ie abet ae W : 

ere is no legislation regarding all other m 


heat 
ind fining of w 
losses of gross minerals by re! 
a I 13: F ercentage lo: 


71 32 
77 78 So 
oy) 8 9 99 
White flour from wholemeal HS Ses Dest: 
ite sugar from raw cane sugar 


ith 
. alance wi 
4 are all in b: Is 
the minerals in the pee will affect the ae 
mineral Ses, or otherwise of ese the mineral wheel sho" 
ey ae $0 Caisaice are summed up i et 
Of others. Their re ineral mea 
; icular mine: : m 
m Figure 1. wy PONENE ora Rina of the ie oa 

On this wheel aa may be caused par calcium intake may re 
deficiency of that minera For example. a hig use copper levels to ae 
whence the arrow comes. dmium intakes will ca ‘© opposing arrows, eac! 
the amount of zinc: bebe minerals contains tw 

i tween 

When the line be 


,-6hCS«C«S~‘S 
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minera i . : 
| may influence the other. A low potassium intake will allow sodium 
diet will jower 


to acc 

possum pete pase an excess of sodium in the 

Pee Ses gece other relationships to be worked out. 

high level can pat A may allow an excess of manganese 

accumulate at eas depression of potassium which al 

potassium b e is no direct line between ‘calcium and s° nf 
ut calcium levels can indirectly affect those © the other t 


Calcium and! 
to develop: This 
lows sodium 


Figure 1: Mineral relationships 


Ca - Calcium. Cd - Cadmium. Co - 
Fe - Iron, K - Potassium. Mg - Maareoaeny m - Copper, 
Na - Sodium. P - Phosphorus. Zn= Zinc Manganese. 


elements. Hence calcium deficienc 
Y may ha d- 
example ve an effe bloo! 
Bee iedind at and/or phosphors Meateass will 
peeibe casei disease called parakeratosis. T i 
ducal y excessive intakes of calci : an 
ietary intake of zinc alcium 


pressure. I 
depress Zi 
complaint can there 
phosphorus as well as a re 
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mineral wate 


regu rs, have now been officially defined under EEC 


ations. ‘Natural mineral water’ means water which originates in an 
Underground water table or deposit and is extracted for human 
ner sumption from the ground through a spring. well, or other exit. ‘Natural 
Mineral water fortified with gas from the spring’ means an effervescent 
oe water whose carbon dioxide content includes carbon dioxide from 
— Water table or deposit as the water. ‘Naturally carbonated mineral 
Gaeaen. an effervescent natural mineral water whose carbon dioxide 
at eee the Same after decanting (if it is decanted) and bottling as it was 
the bene Itincludes a natural mineral water to which carbon dioxide from 
added & Water table or deposit as the water has been added if the amount 
or Stes Not exceed the amount previously released during decanting 
filtratio ng. The only treatments allowed for natural mineral water are 
method. oF decanting: total or partial removal of carbon dioxide by physical 
naturall S: the addition of carbon dioxide only to mineral waters that are 
Natur, y effervescent. Hence chlorination, fluoridation and softening of 
al mineral waters are not allowed. 
itinerete mineral waters vary widely in their content of minerals. A low 
Per a content water must not contain more than 500mg of mineral salts 
50, A very low mineral content water must not contain more than 
8 Of mineral Salts per litre. A water rich in mineral salts must contain 
Bs than | 500mg of mineral salts per litre. The following descriptions 
abot be used where the claimed mineral has a content in mg per litre 
ve that stated: contains bicarbonate (600); contains sulphate (200); 
Contains Chloride (200); contains calcium (150); contains magnesium (50); 
©ntains fluoride (1 0): contains iron (1.0); contains sodium (200). An acidic 
Mineral water must contain more than 250mg free carbon dioxide per litre. 
Mineral water suitable fora low-sodium diet must contain less than 20mg 
Per litre, 

The upper limits on trace mineral contents (both essential and toxic) of 
Natural mineral waters are (in wg per litre): arsenic (50); cadmium (5.0); 
Cyanides (50); chromium (50); mercury (1.0); nickel (50); antimony (10): 
Selenium (10); lead (10). No limits are suggested for nitrates and nitrites 

Ut in view of the undesirability of high intakes of these, they should be 
absent or present only in low concentration in natural mineral waters. 

Mineral waters when sold in bottles or drunk at source as at s 


Pas have 
N popular for centuries as a remedy for various complaints, Particularly 
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me 


those of the rheumatic kind. With modern knowledge that suc 
may be associated with mineral imbalance there would appear BS ent 
logic in increasing mineral intakes for their diuretic. laxative an replace” 
effects. Many people prefer mineral waters because the water has needie 
softened, chlorinated, fluoridated and has had the minimum of pipe 
before they drink it. 


minerals in soil, man derives his food from plants or fromanim@ the! 
have eaten plants or from fish that have eaten plants. All plant ye of 
growing on land or in water must derive their minerals from e 
the sea. These sources are the ultimate source of all minerals. T 
of asoil as well as depending on the macro-elements nitrogen: PhO”, + a6 
and potassium must also have present other less abundant ut me 
essential trace minerals. Deficiency of macro-elements 
lands arelow in phosphate, hence the importance of the natural phos’ 2 cy 8 
rich fertilizer guano. Potassium is lacking in some areas and deficier jand 


made up by treating the land with potassium, often obtained from richin fe. 
. trate? 


vse the Dead Sea. Nitrogen is usually supplied in the form of ni a 
pte peaks: fonts et and it reflects in the health of the ™ ‘A 
feeds with zinc is more dual tha ae ey Supplemental 
Mineral deficiencies in the Site se Sean the eal) A as: Lac 
of iodine in the soil cause can produce disease in localized are" ain 
s goitre. Magnesium deficiency of the $0! incer a 

areas of France has been associated with a particular t f cancer: m 

sae an ype O} 

regions in Poland had a high incidence of leukaemia. The causative 4 ents 
were found to be toxins produced by the soil micreori anism AS! rgillus 
flavus. This fungus flourishes in soil that is deficient a iron copper an 
magnesium and has excessive concentrations of silicon and potassium 
When this imbalance was corrected by correct fertilization of the soil (extra 
trace elements plus dolomite to supply calcium and magnesium) the fungu? 
nd the incidence of leukaemia dropped. Low levels 
manganese and chromium in the soil appear from epidemiological studie? 
to increase the chances of heart disease and atherosclerosis in those living 
in the area. In South Africa. molybdenum, copper and iron deficiencl@? 


in the soil have led to oesophageal cancer. 
0 10 1 4.ment in the soil can also produce diseas® 


was controlled a 


Vitamins and Minerals 255 


if Japan, faulty treatment of waste water from a mine led to pollution of 
ativer with cadmium. The mineral was deposited in the soil from which 
the plants absorbed it. When the rice was eaten, the local population 
accumulated cadmium in the body and, combined with a low calcium and 
ms amin D intake, a concentration was reached that resulted in a bone 
ie that caused excruciating pain. See Itai-itai disease. Adjustment of 
ae 'et to give the correct balance of the essential minerals cured the 
eae In the Netherlands, some areas of high silicon content in the 
th ada high incidence of all types of cancer that was reduced by treating 
< Soil with calcium. This inhibited the uptake of silicon by plants. 
bee vey high soil concentrations of zinc and chromium have been 
eae ated with gastrointestinal cancer in some parts of the world. In inde 
A or ae water table made the topsoil in one area more alkaline. he 
st care the uptake of molybdenum and fluoride by sorghum plants (the 
aple diet). These uptakes led to copper deficiency. The result was that 
intro ration eating these plants were copper deficient but had excessive 
call €s of molybdenum and fluoride. The result was a crippling bone oy 
ed genu valgum which was only remedied by balancing the intake o} 
© essential minerals. 
Ptake from the soil can be affected by: : 
igh levels of humic acid which can bind minerals, making them 
Unavailable: 
the presence of other minerals, e.g., low levels of potassium or high 
Cvels of Phosphate will render iron insoluble: ‘ 
3. PH. This is a measure of acidity or alkalinity of the soil. From pH 06 
'Sacid. from PH 8-14 is alkaline; pH 7 is neutral. At neutral pH most minerals 
are fully available to the plant. In highly acid soils only potassium. yor 
Manganese, copper and zinc can be absorbed. In highly alkaline =| Is 
Phosphorus, potassium, sulphur and boron. are freely available for 
absorption. See also Mulder's chart. 


ee eee i ee ee 


Molybdenum, chemical symbol Mo. atomic weight zee Eerie! in 
Soil and plants for processes ‘fixing’ Or utilizing nitrogen from the air. 
Essential trace element for animals and man. 
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Functions 


Prevention of dental caries 
Iron metabolism 
Uric acid excretion 
(nitrogen excretory product) 
Maintains normal sexual 
function in male 


Recommended Daily Intake 
Suggested only by the US 


Food and Nutrition Board at 
500pg. 


Deficiency Symptoms 


Irritability 


Irregular heartbeat 
Lack of uric acid production 


Coma 


Deficiency 


Associated solely with reduced 
dietary intakes caused by: 


Eating foods from 
molybdenum deficient 


& 7 
High intakes of refined and 
processed foods 


Body Content 
Adult content is 9M& with 
most in the liver. Fi ty er 
of dietary mineral is abso 
Excretion is mainly int e 


urine. 


Best Food Sources 


i rl 

in pe Pe! 485 
Buckwheat 350 
Beans — canned 700 
Wheatgerm 300 
Liver 182 
Soyabeans 120 
Wholegrains 90 
Cereals 15 
Organ meats 50 
Eggs 50 
Cocoa 26 
Vegetables 16 
Fruits 10 


Alcoholic beverages 


Deficiency May Result in 


Dental caries 
Sexual impotence in men 
Cancer of the gullet 
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Therapeutic Uses 


ay be of benefit in those 

eo resulting in 

ots but no clinical trials 
Tied out yet. Has been used 


to remo 
bey, ve excess copper from 


Effects of Excess Intake 


Gout (at intakes of 10-1 5mg 
daily) 

Increased excretion of copper 
causing deficiency. In 
animals this can give rise 
to loss of hair colour. 


Mono: 
Sodium glutamate, also known as MSG; sodium hydrogen L- 


gluta 
BS ita ae additive that functions as a flavour enhancer. Acceptable 
under 12 ieeks 120mg per kg body weight — not to be given to infants 
Miscellaneous ohne Provides 12.3mg sodium per 100mg. Permitted 
Young child additive. Prohibited in foods specially made for babies and 
ren. See also Chinese restaurant syndrome. 


Morni 
ing Sickness, see nausea. 


Mouth ul 


Stomatitis cers, alsoknownas canker sores; aphthous ulcers; aphthous 


Ccurring eee Painful ulcers on the moveable oral mucosal lining. 
Ulcers by sat y or in groups. Reports of successful prevention of mouth 
xisting ul ing oral zinc supplement equivalent to 20-25mg element daily. 
cers may respond to directly applied zinc creams. preferably 


With i 
al ae Mineral as zinc gluconate or mouthwashes containing zinc. See 
ers. 


Mucous membranes, wet surfaces of the body including nose, eyes. 
Mouth, respiratory system. digestive tract. anus and genital tracts. 
Vitamin A protects all mucous membranes and maintains their health. 
ficiency of vitamin leads to drying out of membranes resulting in 
ulceration and liability to infection — see keratinization. 


Inflammation can result from deficiency of nicotinic acid and riboflavin. 


Polluted atmosphere can destroy membrane — best protected with vitamins 


Vitamins and suinerals 


ratory vat 


258 


pe she os i 
Aand E. Tobacco smoking irritates mucous membranes of resp! 
— best protected with beta-carotene. 


rals is presente 


Y F "| ‘ j of mine! 
Mulder’s chart, insoilacomplicated mixture abenceel 5 i 


toa plant. The uptake of a particular mineral is under the in Wong 
minerals which can either stimulate or antagonize the are: s, iro" 
mineral. Zinc absorption by a plant is dependent upon pled coppe! 
and calcium. High phosphorus levels antagonize the uptake of Z) aa tel 
and potassium: they also stimulate the uptake of magnes! 
relationships are shown in Figure 2. 


Figure 2: Plant uptake of minerals 


ea - Copper. oa ro agnesium, ———— antagonis™ 
K Potassium. Me N - Nitrogen ; 
Mn - Mangane>r 1 - Zinc. — = Stimulation 


Pp - Phosphorus. 2 
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Muscle cram 
@ppear as spas 
allows the use 
an example o 
Of certain min 
Tspond to e 
the element 
in children: 
cramps ma 


scle. May 
inful contractions of a mu task but 
ca eet Lamiosreie! perform a ot cramp. 
peers weet vement. Known as peri an imbalance 
pe heeior be ae Se cares a fatigue. May 
f which is ‘writer ah ofistrase. Gad cee and 800mg of 
erals; also as a Heat usually between  gRaluEte DaIGe 
xtra calcium in t cee Reenfoundie ie regnancy. Night 
daily. This therapy legs; muscle cramps © = See fatigue 
Ete apne potassium in the diet. 
Y also respon 


ith 2 to 5mg 
ici . Treat with 
aoe in, may be related to biotin deficiency 
Scle pain, 
daily by mouth. 
ing sleep 
occurs durin: 
| Iso known as restless legs. Often 

Muscle Spasms, a 


“ inE 
ith vitamin 
eated wit! 
d rel db Iking or moving affected sic 
an i wal : se , 
iu pena each Meal or 4001U in one do: 


mee trients 
rsion of nutrien f 
icient conve! ily) essentia 
ly and efficie IU daily 2 
muscles, need goed pigeon os Vitamin E Bearer essential for 
as aint fF maximum esate Vitamin C ae See carnitine. 
) maintain Teal Bloodvees for muscle ene 
Toduction o ca . 


i rogressive 
rized by p 
uscle disease ae evidence of Sie 
Muscular dystrophy, a muscle ea in many  eeiee 
Weakness and piles tet p.deficed evidence of re alk cases 
generation. Symptom o} min treatment. No hy but occasional Seal 
and can be cured by vita n muscular ay wa Detrace im 
tween vitamin Ete ae of vitamin E, prefe | vitamin-like 
hig! loses tural vita i 
have responded to iquinone. a natural vite 
r . biquino itamin E. 
Selenium. Cases ‘claimed iene os influence of v 
Benefit in rare in the body un: 
oduced in 
Substance. pr. 


LL» 


> 


inerals 
Vitamins and miner 
eC 


’ Repeated 
muscular tics, also known as tremors and ‘hein comple vi 
largely involuntary movements of muscles al Sine. caused wae 
become prominent under conditions of a. of nerve and yee j 
impulse conductance abnormality at the eee deficiencies aS 
Possibly due to a mineral imbalance. Most tees minerals car 
Potassium and magnesium. Supplementation wit! abe cause bye A 
relieve persistent tics, tremors and twitches. May als¢ relieved by 
toxic minerals like lead, in which case the condition is amis 
of the toxic mineral with agents calcium. zinc and vi 


ao 
d ack 

2 ord an ine 
fatty sheath that covers nerves and ee: y ratio 
insulator. Composed of cholesterol. isis dueto degen att 
complexed with lipid called sphingosine. Myelin iq] for 


| fo 
é essentia 
is factor in multiple sclerosis. Vitarnin B,, and PUFA 

myelin sheath, 


myelin, 


myocardial infarction, see heart disease. 


myo-inositol, inositol. 


ree 


ion iS cau 
Mmyxoedema, also known as hypothyroidism. The colar. ma 1 
by thyroid hormone deficiency in the adult. pimplomsn asus 
subtle and insidious at Onset. The facial expression is dull: th e 
and swelling aro’ 
dry: skin is coars 


nlare™ 4 
eartbeat rate is slow and the heart is onter 5 cont 
Tingling in the hands j al pene 
Ut slow to relax. TI y be excessive bleeding at menstru pre eh 
Constipation, low body temperature and anaemia are ae jnttl iH 
Vitamin B absorption iSadversely affected because of decreas 
factor synthesis. 
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Treatment is replacement therapy with a variety of thyroid hormone 
Preparations including synthetic thyroxine; synthetic triiodothyronine: 
ace nations of both: desiccated animal thyroid. Average maintenance 
a Of 150-200yg L-thyroxine daily is the preferred treatment, At least 

Per Cent of this is absorbed. In infants and young children maintenance 
ied ‘ 5g per kg body weight per day. Triiodothyronine tends ane 
this den Initiate therapy because it has a rapid action and turnover. ba 

heal Noe from its use in long-term therapy where thyroxine is prelse : 
co ides cannot be used since the thyroid does not have the ability 
nvert them to the thyroid hormones. See also cretinism. 


N 


in 


natural vitamins, those that are: 


1. derived from natural sources (e.g. d-alpha tocopherol): : 
2. produced by fermentation (e.g. vitamin B,2): ; atgerm oil 
, 3. presented in a natural environment (e.g. vitamin E in whe 

or soyabean oil): 


4. presented in a food (e.g. vitamin B complex in yeast). 


Advantages are: 


1. biologically more active (e.g. d-alpha tocopherol); sent as 
2. better absorbed (e.g. fat-soluble vitamins need fats or oils Pre 

well): eG and 
3. better utilized in presence of other factors (e.g. vitamin het! 
bioflavonoids occur in foods together and function in body toget 

4. retained by body longer (e.g. natural vitamin E). 


nausea, feeling of discomfort in region of stomach with aversion t© food 
and tendency to vomit. Side-effect of many medicinal drugs. i 
Morning sickness — nausea of the early stages of pregnancy. Has be' 
treated with pyridoxine (but seek medical advice). 
Travel sickness — nausea associated with various forms of travel. HaS beet 
treated with pyridoxine (25mg) and ginger (160mg) before trip anda 
necessary during it. Half dose effective for children. 


| 
oo Oe eee 
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neomycin, antibiotic. Prevents absorption of vitamin D. 


itami lex 
nervous System, health depends upon adequate vitamin B comp 
€nd vitamin E. Th 


i ieved 
2 iamine at intakes between 50 and 600mg me nc 
Sciatica, trigeminal neuralgia, facial paralysis, optic neuritis and pe 
Neuritis, Psych 


itamin 
Osis and mental deterioration have responded to v 
12. Preferably by injection, 


Oline is of benefit in some cases of Alzheimer's disease and _ 
-mentia. A Combination of vitamin E and inositol has helped in ee 
'Seases associated with muscle degeneration. Huntington’s so ee 
with high Potencies of whole vitamin B complex has relieve 7 eh 
deterioration Of the disease. Mild depression will often respond to vita 
G therapy alone, 


ly in 
‘Otinic acid in high doses (1-3g daily) has been used puceeea y 
“ z0phrenia, Paraesthesia relieved by 50mg pyridoxine ai Pe Raaans 
ficiencies of avin, nicotinamide, pyridoxine a iy 
12 all ca '6€ to nervous system. Preferable therefore to tr 


i inB 
mild Tvous condition with high potency of whole vitami 
com 


thiamine, ribofl 
Use dama 
Mental or ne 
Plex. 


i i ne or more 
ae * Seneral term for degeneration and inflammation of o 
"eves. Symptom rather than disease. 

Optic inflammation of the eye nerve. Fra 

ually those o! 

_ Peripheral, affecting simultaneously several pelle Tenet cee ae 
limbs, Caused by thiamine deficiency, diabetes. 

iSoning. Also known as polyneuritis. 

Treatment — see nervous system. 


SS See na ei 


i in B complex. 
i i ber of the vitamin Bc 

= ible vitamin, mem! Bet aideaniae 
emacs nicotinic acid. Presented fae aanivh are 
syn “ ith nicotinamide. Generally accep aie a ees 
yi onymous wi llagra-preventing) or PP factor. ed 
i roe 167 On ee as a vitamin only in 1937 by Dr Con ‘a 
Since u 
Elvehjem. 
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Best Food Sources 
in mg per 100g 


Yeast extract 67.0 
Dried brewer's yeast 37.9 
Wheat bran 32.6 
Nuts 21.3 
Pig's liver 19.4 
Chicken 11.6 
Soya flour 10.6 
Meat 10.5 
Fatty fish 10.4 
Wholegrains 8.1 
Cheese 6.2 
Dried fruits 5.6 
Wholemeal bread 5.6 
Brown rice 4.7 


Wheatgerm 
Eggs 


Functions 


Acts as coenzymes NAD 
(nicotinamide adenine A 
dinucleotide) and NAD 
(nicotinamide adenine a 
dinucleotide phosphate 
cell respiration 

Produces energy fro 
fats and protein — 

Maintains healthy skin. 

brain, tongue. digestive 

system 


m sugels: 


n. nerves: 


d 
ignifi roduce 
Significant amounts P e 


in the body from the amin , 
acid Ltryptophane — : miacin 


tryptophane makes Im 


Stability in Foods 
Usually stable but see Losses in Food Processing entry. = 


Therapeutic Uses 


Childhood schizophrenia 
Alcohol addiction 

Tobacco addiction 

Arthritis 

Reducing blood cholesterol 
(niacin only) 


Symptoms of Excess Intake 
Niacinamide (more than 38): 
Depression 
Liver malfunction 
Niacin: 
Flushing of face 
Sensation of heat 
Pounding headache 
Dry skin 
Abdominal cramps 


Diarrhoea 
L. Nausea 
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Deficiency Symptoms 


Deficiency Causes 


Alcoho| 
Anti- 


= 
Deficiency Results in 


Rashes 

Dry scaly skin 

Wrinkles 

Coarse structure of skin 


Loss of appetite 
Nausea and vomiting 
Inflamed mouth 
Inflamed digestive tract 
Insomnia 

Irritability 

Stress 

L Depression 


Pellagra characterized by: 


High doses 


Avoid 


Tom ga. * during Pregnancy (both types of vitamin) and when suffering 
8astric and duodenal ulcers (niacin). 


Should be at least 19 


Recommended Daily Intakes 


mg but see separate entry. 


ni r} <, . 
acinamide, active form of nicotinic acid. Known also as nicotinamide. 


nickel, chemical symbol Ni. Atomic weight 58.7. Occurs in font 
chalcopyrite, penthandite. garnierite, nicollite. nillerite; abundance inearth’s 
Crust | 80mg per kg. It is an essential trace mineral for rats. chicks and swine. 


ut functions not known. 


Deficiency in animals impairs iron absorption leading to low iron levels in 
the tissues and organs and to iron-deficiency anaemia. 


2 Vitamins and miners 


e€ found 


Not known to be essential for man but traces of the mineral a 
in all human tissues. Pe 
Functions in animals include an antagonistic action to the hormone ad eral 
intensifying the action of insulin: increasing blood fats: stabilizing RNA@ 
DNA in the tissues. e 
High blood levels are found in those who have suffereda heartattack: i 
with serious burns; those who have suffered a stroke: women with toner 
of pregnancy: women with cancer of the uterus; those with lune aa 
Low blood levels are found in those with cirrhosis of the liver: thos? 
chronic kidney failure. 10 
Food sources are provided by contamination, e.g. from the alloys Ue on 
line cooking utensils; from machines used to process and refine ee 3 
pasteurization equipment; from margarine. where it is us¢ asa re 
in its production; from cigarette smoke. In tobacco some nickel comb! wn 
with carbon monoxide to form the toxic nickel carbonyl. 4 Ke 
carcinogen (cancer-producing substance) for rats. ickel 
Toxic effects of excess oral nickel intakes in man are unknown ye in 
carbonyl from tobacco smoke may be a factor in causing lung ©? Ge 0; 
man. Acute toxic effects of nickel carbonyl are frontal headache: vert 
nausea: vomiting; chest pain; cough. Nickel when in contact wit the ° 
of sensitive people can cause dermatitis. e 
Excessive oral intakes in young chicks cause pigmentation changes " a 
skin; swelling in the legs: dermatitis; fat-depleted liver: oxyee™ eplet 
liver. The mineral accumulated in liver, bone and Haee 


; i 6 
nicotinamide, active metabolic form of nicotinic acid. Know? also? 
niacinamide. vitamin B;. ; 


nicotinic acid, niacin. vitamin B,. 


t blindness. inability to see in the dark due solely to vitamin A 
deficiency- 
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mobium, also known as Columbium, it has the chemical symbol Nb with 
A atomic Weight of 92.9. Its abundance in the earth's crust is similar to 
Stet Nickel. The mineral is named after Niobe, the daughter of Tantalus. 
The levels of niobium in human tissue are comparable to those of copper 
and &xceeded among the trace elements only by iron, zinc and rubidium. 
setneral is also widely distributed in nearly all vegetable and aulte 
Hen Ai concentrations within the range 0.5 to 3.0ug per g fresh Bae i 
on *..2 Ypical diet will give an intake of at least 600yg per day of w 
5 half is absorbed and subsequently excreted in the urine. t sia 
bi eee tissue levels of niobium are as follows (in pg per g fresh writ 
0.03- 8.004; kidney 0.01: liver 0.004: lung 0.02; lymph nodes Sg ae 
Bice: 0.009. Bone contained less than 0.07pg per g of ash. wie 
ata] © between 16 and 24yg per day. If niobium is fed to ese ae 
a Svel of Sug Per ml drinking water for their lifetime, signs of tox 
eocat: In mice the extra niobium increased the incidence of liver fatty 
= 8eneration, decreased median lifespan and longevity and Sune e Fy 
eee Ge Inrats, the mineral supplement elevated copper, nianganesees : 
Pecially zinc levels in a number of organs especially in the heart and Me 
niobiy Marked changes occurred. Hence there is some relationship spe : 
inj ‘um and other minerals, and metabolic actions can be pai ‘a 
te ection Of niobium into rats, the mineral preferentially accumu a 
= Ovary, kidney, lung, liver and spleen. It is likely that niobium m 
AVE a role in metabolism but this awaits further study. 


nitrates, see nitrosamines. 
mecmneraiineicites nye. fe 


nitrites, see nitrosamines. 
~~ ee 


Nitritocobalamin, B,2. vitamin. 


‘Oo urinary anti-i ive. Impair i id utilization. 
nitr 7] ti-infective. | airs folic aci 
furantoin, 
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nitrosamines, toxic substances associated with certain tyPe of cals 
Readily formed in the digestive tract from amines and nitrites. 
in food, drugs, cosmetics and the environment. Nitrites used ext€ (3 
as food preservatives and readily formed from nitrates. Nitrosamines 
likely to be produced in stomach in absence of acid. med 

Vitamin C prevents formation of nitrosamines and neutralizes P rere 
variety, so vitamin should be taken at every meal. 


le: 
nucleic acids, comprise both ribonucleic acids (RNA) and Fe 
oxyribonucleic acids (DNA). Essential components of all living cells 
are necessary for cell growth and hereditary information. Reduc an used 
leads to consequences of ageing including poor memory. Have beet 
to slow down ageing process, usually given by injection. pein? | 
_ Vitamins needed for healthy RNA and DNA production in human polin®: 
include vitamin A, vitamin E, pyridoxine, folic acid, vitamin By8 de 


Present in dried yeast to extent of 12 per cent of weight. 4 


d 
nuts, include almonds, Barcelona, Brazil, chestnuts. hazel. wall | 
pecan. 


Over 100 — 


g 
8 


% Minimum daily needs in 100; 


Carotene 


VITAMINS 
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Kemels of all nuts are com 
Contain traces on} 
Only two types pr. 
Nuts, chestnuts 
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pletely devoid of carotene and in the ripe es 
Y of vitamin C. Provide good quantities of ey net 
€sent, alpha-tocopherol and gamma-tocopherol. 


. : a 
toc * Peanuts and walnut kernels contain mainly gamm. 


Il kernels are total tocopherols. All kemels 


B vitamins. See individual nuts. 


Nuts are a sodium-free food that supply useful amounts 


S. Particularly manganese. 


TOl. Indivi 
Supply g 


Inthe raw g 
Of all other 


dual figures for al 
Quantities of the 
tate, 


Mineral: 


ver 109 


% Minimum daily needs in 100g 


% Desirable daily intakes 


Ca Mg P Fe Cu Zn Mn Mo Cr Se S 
MINERALS 


O 


‘ ‘ding (in ™ 
oatmeal, when raw is rich source of B vitamins providing xine Ne 
100g): thiamine 0.50; riboflavin 0.10: nicotinic acid 3.8: PY £09. De 
folic acid 0.060: pantothenic acid 1.0; biotin 0.020: vitamin 


of vitamins A, D. C and carotene. 


Mineral d nosphor 
Low sodium food rich in potassium, magnesium, sulphur an! P w, it giv 

7 ¢ : r, As raw © %, 70) 
Excellent source of trace minerals iron, zinc and coppe! 


jum 7 
the following mineral levels (in mg per 100g): sodium 33: poles 3; 


calcium 55; magnesium 110; phosphorus 380; iron 4. 1; copper” 
3.0; sulphur 160; chloride 73. 


init 
oedema, retention of excessive water in the body. Not 4 diseas? iho! 
own right but a symptom of some other complaint. Has been claim ces 
high potencies of certain vitamins have a diuretic effect in removine © ate! 
water: vitamin C at levels of one gram or more; vitamin E at levels 8 rnild 
than 5OOIU; pyridoxine at levels of 200mg. May be effective for vir? 
oedema, e.g. in premenstrual syndrome, but most oedema req 
stronger acting drugs (medicinal or herbal). 


ees eamin® 
offal, organ meats. Supply vitamin C in addition to all other vita™ in 


unlike other meat products. Liver and kidney are particularly rich in vit2 ‘4 yal 
A, nicotinic acid, pantothenic acid and vitamin B,,. See under indivi 
foods. 
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Oil of evenin, 
Sammalinolen 
Usually Prod 


f 
‘ mounts O} 
F ining substantial an ily 
d oil containing : acid family. 
“4 ae sree of an pameacene niet in some 
foie a from linoleic acid but claim 


eficial 
‘ci that GLA ben et 
nditions synthesis blocked or not sufficient. sce skin disorders; in 
in Multiple hers in premenstrual syndrome; 

alcoholism 


inflammatory 
- itis and other in’ ioe 
“j ivity i ildren; in arthritis ionsas percur 
‘in hyperactivity in chi GLA functio ne 
itions: in di i ie system. 6 capsu 
Conditions: in os a a ciandive taal ae = e3to 
€s known rcapeniel. 
8y (500mg oil containing 40mg GLA pe 


Ormoni 
Per d, 


tene per 
ides 904g caro 
okra, African plant known also as gumbo, a thiamine oe 
100g in raw State. B vitamins present are fin Dae pantothenic acid 0. 
Tiboflavin 0.10; nicotinic acid 1.3: Pyridoxine 0.08; 


itamin C 
urce of vitam 
SOUICE Of folic acid at 100yg per 100g. Good so 
100g. 


at 25mg Per 


Mineral 


ium, calcium, 
F els of potassium. « nd 
meatal “evold of sodium. it See er etlecch trace wae tee a 
8Bnesi horus. Useful quantities o Is (innmg O 
opps: ines aE supplies the following Mn coueheeeione 60; iron 
Sodium ede 190; calcium 70; magnesium 60; 


®: copper 0.19: sulphur 30; chloride 41. 


Snions, 


col Caro! f vitamin E. P urce 
oO of vi i ‘oor Sol 
ly I “ 
fB tene and traces onl it 
ntain no ca\ 
Vitami 


), for raw 
3 per 100g eornic 
a els are (in mg 0.04: nicotin 
by boiling. Lev er vin 0.05, 0.04; nic Aaa 
ae made ere a 0.02: Bait 0.14. 0.10. soe sae 
and Soiled respectively: b 10, 0.06; Gs are 0.9, 0.6 for ra ete 
8cid 0.4, 0.2: pyridoxine 0. 16, 8: and biotin babs from 1 and vitamin 
Vels (in ug per 100g) a Vitamin C content ne B vitamins ani 

iled onions cies virtually gestene th 

T boiling. Fryi x 100g su 
Sone nicotinic acid per 


Mineral 


idin, 
Low sodium food ee: o 
Variety is a good 


. Spring 
jum and sulphur. 
PpStsssorv ane I levels for 
ie good Bae rd copper. Minera! 

f calcium. 


inerals 
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; 7; polar. 
raw and boiled respectively (in mg per 100g) are: sodium io 3,03: 
140, 78: calcium 31, 24; magnesium 8,5; phosphorus oe 20, 5: ’ 
copper 0.08, 0.07: zinc 0.1, 0.1: sulphur 51, 24: chloride ““ 6); 


5 - calciu! 
As fried (in mg per 100g): sodium 20: potassium 270: “. sulphet 
magnesium 15; phosphorus 59: iron 0.6; copper 0.16: 2 0 
88; chloride 38. ssium 3 


. ta lf 
Raw. spring variety contains (in mg per 100g): sodium ! 3. a 3; sulphe 
calcium 140; magnesium | I; phosphorus 24: iron 1.2; COPP 
50: chloride 36. 


organ meats, see offal. 


j evi dence 
orotates, synthetic complex of minerals with orotic acid. a from 
that orotates are absorbed more efficiently than mineral j acrO' f 
intestine and they may act as carriers of certain minerals as ue 
membranes. Orotic acid has been named vitamin B,; in the rein nue 
ample quantities are produced within the body as an intermedia al O ot 
acid metabolism it is no longer regarded as a vitamin. Mee 1e. oy 
have been claimed to be beneficial in many clinical condition in othe 
useful in replacing mineral deficiencies but some of the benefit 
conditions may be related to the orotic acid moiety. 


nee ee 


in 
vita™ 
orotic acid, known also as whey factor, animal galactose facto" 


B,;. No longer regarded as a vitamin. usual!) 
Richest food sources are liquid whey and root vegetables but traces 
present in all foods containing the vitamin B complex. 
Stable to food processing methods. ine 
Functions as intermediate in metabolism of RNA and DNA inhuman yee. 
and is produced in adequate quantities under Trormal circumstanc® p 
Essential growth factor for micro-organisms. 
Deficiency in man has not been reported. 
Deficiency in animals has not been reported. 4 
Recommended dietary intakes not set because need in diet not est: ablishe™ 
Toxicity is low. Up to 4 grams orotic acid daily by mouth has caused ™ 
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harm 
fo) 
43 eds days treatment. 
ith orotic acid clai i 
Otic acid claimed in multiple sclerosis (given by injection); 


iN chronic h 
erative: 
(4 grams aan atitis (given as calcium orotate over many months); in gout 
Y Of orotic acid for six days). . 


orthom 
olecul 
‘ar medicine, see megavitamin therapy. 


Osteomal, 
lacia i F 
low bo, dy levels - a disease characterized by softening of the bones and 


adult, See Vitamin gains due specifically to vitamin D deficiency in the 


Osteo, 
: Porosis , 
'S Not rep} »  honeycombing of the bones due to loss of calcium that 


ac ' ; 

: -term ie ented Mainly with post-menopausal period of life: 

'acture. Treated Steroid treatment. Symptoms are bone pain and ease of 

S adequate with high intakes of calcium (1000mg daily) plus fluoride 

eplacement 2 vitamin D to ensure absorption (400IU) or hormone 
therapy in post-menopausal state. 


Mineral 


The bones meen 
(thigh bone) and commonly affected are the spinal vertebrae, the femur 
With the men nd the radius (shorter arm bone). The condition is associated 
conticosteroid de and post-menopausal female; prolonged use of oral 
Tug treatment Tugs: excessive excretion of calcium on some medicinal 
Multiple rae S; overproduction of adrenal cortex steroid hormones; 
include oad ma; gastrectomy; prolonged immobilization. Dietary causes 
Of lost cate; icient intake of calcium over long periods: non-replacement 
Non-rep| cium in poorly-fed women with multiple births over many years: 
dance facement of calcium lost in breast-feeding: increased effect of 
ov anickel copper deficiency. inducing osteoporosis of the legs: increased 
calci ent loss of calcium after the menopause; increased urinary loss of 
ium on high-protein diets. Symptoms may be absent until bone fracture 
ee Sometimes there is aching pain in the bones, particularly the back. 
ay analysis and biochemical measurements of the blood and urine are 
€ssential for correct diagnosis and to differentiate the condition from 
Osteomalacia. 


During the menopause and post-menopausal periods. medic with 
af crtsopercr is confined to hormone replacement therapy (F Je lone 
ae? le sex hormones. This therapy is still being assessed for possib® wi 
erm. serious side-effects. Dietary treatment involves supplementation os 
calcium; with calcium and vitamin D to help absorb the calcium. somell ic 
with added fluoride to stimulate calcium resorption into the bones: with 
supplementary regimes are: 1000-1 500mg calcium daily. preferably plu’ 
400IU vitamin D; 1000-1 500mg calcium daily with 4001U vital xis 
45mg per day sodium fluoride. In view of the toxicity of sodium” aula 
this regime should be taken only under medical supervision: resis 
exercise is also an important factor in preventing and i oat 
osteoporosis. Adequate intake of calcium during life before the meno carts 
also contributes to prevention of the disease once the menopau ea wh 
' A decreased mineral density in the lumbar vertebrae of female athe il 
ess a reduced number of menstrual periods has been observe ped fo! 
indings were noted in young women whose periods had stoP ste 
reasons other than pregnancy. In all cases, calcium intake WS suge® 


to be increased, from 800-1 500mg per day 


} 4) if 

oxygen, occasionally ca i si 

premature babies in Sey luses eye problems (retrolental fibrople nil 
ygen tents. Prevented by administration © ue 


P 


P 
ABA, Para-aminobenzoic acid. 


Paget's 


ai se, also called osteitis deformans. A chronic degenerative 
'Sease of the 


Nes occurring in the elderly and most frequently affecting 
the Skull, backbone, pelvis and long bones. In the early stages of the disease 
Calcium is lost from the bones. Characterized by deep. dull, aching bone 
Paint ‘at can cause headache, deafness, blindness when the skull is afi 
_ OWiNg of the legs when these limbs are affected. Usual medical peat 
& Prolonged course of the hormone calcitonin but this may : 
complemented by extra calcium. Supplementary treatment cone i 
2 mg calcium three times daily between meals. preferably ee See 
not supply phosphorus. Bone pain was relieved by this treatnic 
believed to stimulate the body's own production of ca 


that does 
Which is 


acid, from ‘pan’ everywhere and ‘gami’ family. Weteeo0 oe 
factor present in vitamin B complex. Also known ei vier B 
lincorrectly): D-gluconic acid 64bis{1-methybethy' an ip ara 
olated from apricot kernels in 1951 by father and so 1a ice 
€bs and E. T. Krebs Jr. Present in abies am calci 
< Iso be dimethylglycine. an _ 
Richest Rad cde ae eatOO) are: rice bran (200): maize i I oy ie 
brewer's yeast (128); oatflakes (106): wheatgerm 70) bisa a : 
wheat bran (31): pig's liver (22): pelle gs hii ae ae! 
Dal of ae Se eae acid — now generally accepted 


ae 
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as D-gluconic acid 6-(bis(1-methybethyl) amino acetate. 
Functions as stimulator of carriage of oxygen to blood from lune E 
blood to muscles and vital organs: as lipotropic agent to keep fat a of ant 
as detoxifying agent on poisons and free radicals: as stimulato 
stress hormone production. pecific put 
Deficiency in man has not been reported. Symptoms are neue 
may be related to above functions. 
Deficiency in animals has not been reported. 
Recommended dietary intakes not set by any authority. = transie™ 
Toxicity is low. Safe in doses up to 300mg daily but See sodiu™ 
flushing of skin. Calcium pangamate better tolerated ¢ 
pangamate. tie neart disea® i" 
Therapy with pangamic acid claimed to be beneficial in hea! 


atherosclerosis: in bronchial asthma: in diabetes (USSR studies 


ble 
ere. watersol4 


lungs and fio 


pantothenic acid, from ‘panthos’ meaning everywh ‘ 

vitamin, member of the vitamin B complex. penate: in 
Usually presented in oral supplements. as calcium pantot | 

cosmetics and toiletries as dexpanthenol and pantothenol. _ d matit® 
Generally accepted as vitamin B,. Also known as chick ant! 

factor. Anti-stress vitamin. ‘ Tex? 
Isolated from rice husks by Dr R. J. Williams of the University ° 

in 1939. Occurs naturally as D-pantothenic acid. 


Functions 


Therapeutic Uses 


As coenzyme A in: 
Production of energy 
Production of anti-stress 

hormones 
Controlling fat metabolism 
Formation of antibodies 
Maintaining healthy nerves 
Detoxifying drugs 


Rheumatoid arthritis 

Paralytic ileus 

Allergic skin reactions 

Reduction of mucous se! 
in respiratory allergies 

Stress situations 


retion 
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Best Food Sources Stability in Foods 
'n mg per 100g 


Dried brewer: 
Pig's i preast 9.5 deep-freeze temperatures. 


6.5 See Losses in Food 
Processing. 


Easily destroyed, even at 


Deficiency Causes 


Stress 
Antibiotics 


Deficiency Symptoms 


Achi , 
fean Ne burning, throbbing Should be at least 10mg but 


see separate entry. 


Recommended Daily Intakes i 


Loss of appetite Difficult to assess because of 
Indigestion production by intestinal 
minal pain bacteria. 
€spiratory infections 
Fatigue 
'somnia 
Pressi 
Rayan Symptoms of Excess Intake 
Headaches None have been reported. 


Para-aminobenzoic acid, member of the vitamin B complex but not 


y-hCS« NW 


re ianin ad 

-) yitamill 
atrue vitamin for man. Known also as PABA, vitamin Bx. baci by 
H, anti-grey hair factor. Growth factor for bacteria that ‘a 1942.PA 
sulphonamide drugs, first reported by D. D. Woods at Oxford in ‘al mans 
is present as part of the structure of folic acid but no evidence boat ynable 
can make folic acid from it. Likely that intestinal bacteria can but 


to utilize the folic acid produced. ; ; wheatge™ 
Richest food sources are: liver, eggs, molasses, brewer's yeast rewer® 
Few figures are available but baker's yeast contains 6mg per Ke: 
yeast up to 100mg per kg. 
Stability in food processing unknown. 
Functions in man not known. i 
Deficiency in man gives no specific symptoms. = adie} ce ' 
Functions in animals in synthesis of body protein and in re zation O 


production, possibly after conversion to folic acid. Helps utili 
pantothenic acid. May act as skin cancer preventative. F hair. 
Deficiency in animals causes anaemia, premature greying 01 '*. cines the 
Recommended dietary intakes not set by any authority. In me! <a are no 
maximum dose is restricted to 30mg potency in the UK but bed ount i 
specified legal limits on its amount in a food as long aS that 2 
regarded as safe. chin: skin 
Toxicity is low but high intakes can cause nausea. vomiting. tC" ent: 
rash and liver damage. Contra-indicated when on sulphonamide trea Ne Ao 
Therapy with oral PABA in vitiligo. As lotion or cream is © ee Ha? 
sunscreen agent to prevent sunburn. May also prevent skin canc 


tio" 
para-amino salicylic acid, anti-tuberculosis drug. Impairs abso!P 


of vitamins A,D,Eand KandofB,,. 


oat in 
paraesthesia, tingling Or pricking feeling or sometimes numbne> | 
the skin. Symptom of multiple sclerosis, nerve disease, blood-V° 


disease. Relieved by pyridoxine (50mg daily) but very high doses (2000! 
mav cause it. 
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Paralytic ileus, see surgery. 


Parathyroid hormon 
rmone Containing 84 


the distribution 
ladiacent to or embedded in the thyroid gland), that controls 


i the hormone is 
te pops i ihe aa eee of the 
Stimulate by a decrease in blood calcium. A hig sericiidinttekicod: 
hormone Causes transfer of calcium from the bone . ray: HonneneaieD 
@ deficiency lowers blood calcium levels, a ae e At vlan: Btiin 

phctions by Promoting formation of the active sell epee 
the kidney. This is Probably how the hormone m he. The Kao 
creasing the absorption of calcium from the Seerssie he sineranee 
“creases the kidney reabsorption of phosphate, 
©Xcreted, 


| i ee 


ous system 

ta N's disease, a chronic disease of the Ce SRE rigid 

characterized by slowness and poorness of a shaking palsy. - 
Uscles ang tremor. Also known as een Seiaupedty ueenise 
: ‘o bring symptomatic relief. n whilst on drug. 

therefore otek of ie en ee een C (500 to 1000mg 

SHfects of levodopa may be lessen y 

daily), 


SAE ned sh ie ere aes Bouchie 
Pean; 


i the B vitamins. 
ns itamin E and 3 
ut butter supplies good Me present a sae ie 
i : 7 . a idox . IU; 
iami ori vin 0.10; : 
ren ree rae ll acd jevel 27 He tee cae peanut butter. 
eae eee in both smooth an 
- Similar vitamin 


tide 
, also known as parathormone. ‘ eee 
amino acids, synthesized in the parathy 


ide; also 
i orus and chloride: a 
excel ge ee aaa ata because of added 
pee seeming. Sed pee: per 100g): sodium 350: 
the trace ene sainceatat intitle: ps 
Salt. It supplies 


inerals 
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ON 
0; iron 
potassium 700; calcium 37; magnesium 180: phosphorus om 
copper 0.70; zinc 3.0; chloride 500. 


itamin® 
peanuts, kernels supply good quantities of vitamin E an evita 
Some B vitamins reduced when peanuts are roasted and sa an | 
E contents of fresh kernels and those that have been roaste ; 
are identical at 16.9mg per 100g. B vitamins present (in aye Peepectvel, 
fresh kernels and those that have been roasted and salte Me 3. 213: 
are: thiamine 0.90, 0.23; riboflavin 0.10, 0.10: nicotinic ed in 
pyridoxine 0.50, 0.40; pantothenic acid 2.7, 2.1. Folic acl "qa 
kernels is 100ug per 100g, but is not detectable in the f ih 
variety. Traces only of vitamin C in fresh and roasted pean 


Mineral rus 2 
Excellent source of potassium, calcium, magnesium. phosphe re lO" 
sulphur; also the trace minerals iron, copper and zinc. ne conte 
in sodium. but roasting and salting them increases S00!¥ ks wel 
significantly. Figures given are for fresh and roasted and salted re ntitie fo 
(in mg per 100g): sodium 6. 440; chloride 7, 660. Identical eee pores 
the following: potassium 680; calcium 61; magnesium 180; P 
370; iron 2.0; copper 0.27: zinc 3.0; sulphur 380. 


SP 


pears, edible portion of eating variety has poor content of al 
either in raw state or as canned variety. Loss of B vitamins 2°°_ aif 
C during canning. Carotene content is 1Oug per 100g: traces only © 
Ein both eating and canned pears. B vitamins present are (in M& pet ravi 
for eating and canned pears respectively: thiamine 0.03. 0.01: " acid 
0.03. 0.01; nicotinic acid 0.3, 0.2: pyridoxine 0.02, 0.01: pantothen' ‘of 
0.07, 0.02. Folic acid content is | Iug per 100g for fresh, edible po a 
of fruit and 54g per 100g for canned fruit. Biotin is 1wg per ie ‘net 


trace respectively. Vitamin Cis reduced from 3mg to Img per | 
fruit is canned. 


? a oe (9 

Cooking variety have similar concentrations of vitamins to eating pee {6 
with only slight losses on stewing, with and without sugar, Carotene lieve ; 
for raw, cooking pears. stewed without sugar and ctew ed with sue? 
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‘ in E. 
nly of vitamin 
, : 9 and 8. Traces s) stewed 
Tespectively, are (in wg per 100g) 10, king pears, 
Vitamins aa ae (in mg per 100g). for raw. coo 
Without sugar and stewed wit! 


‘ .03, 0.02; 

h sugar respectively: tee pe > = 0.02, 
> Ti 3 a 

riboflavin 0.03. 0.03, 0.02: nicotinic rs eae levels ae Dae 

02: ic acid 0.07, 0.05, 0.05. Fo -Iug per 

1 7 ee biotin levels are ie at O.1y 

"sPectively for the three States of cooking pears. 

Mineral 


llowing (in 
Taw, edible portion contains levels i = 
Per 100g): sodium 2; potassium 130; cate chloride only trace 
Phosphorus 10: iron 0.2: copper 0.15: zinc 0.1: sulphu errespectvely (in me 

king variety, stewed inoue Se 5; magnesium 3, 3: 

ium 3, 2: jum 85, 78: c 5: 
8): sodium 3, 2; potassium 

Phosphorus 13, 


12 iron 0.2, 0. 0.09, 0.09; zinc 0.1, 0.1; sulphur 
2 | 2:¢ pper 0.09, 
»9.27 CO} T 
St Oride 2, 2 


Ma 'S (IN mi r i 90; calcium 5; 
Provide : ium 90; f 
ned . : sodium 1; potass' cr iet 
2 : i & per 100g): so maa 
ium peicas horus 5; iron 0.3: copper 0.04; sulphur 1; chloride 3 


Peatni@ada 
ici of nicotinic aci 
Pel ific disease associated with deficiency 
88ra, specific dis 
8nd characte 


ind 

ous system a 

corral ee bination. 

i i s membrane, avian get 

tized by skin, mucou: ar alone: i 
Santen ded dose: 

i i ms. Symptoms ma aaa is 

Treagreatin an aan nicotinamige eae: ees 

Similar disease in dogs known as cani 


i ine. 
amine rthritic dru: nhances excretion of pyridoxin 
i iti |e creti 
» anti-a’ ig. 


i lic acid 
. Impairs fol 
r hionate, anti-protozoal drug. 
Pentamidine isethionate, 
Utilization, 


i i non- 
icular type of anaemia characterized y 
Parti b 
Pernicious anaemia, 


»~ 


nerds 
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with diarthoe 
the tongue ih 
olvement W! 

and paran 


t life: 


specific symptoms, loss of appetite, constipation alternating 
and vague abdominal pains. More specific is ‘burning of 
glossitis. Considerable weight loss. Later there is nervous Inv 
tingling in the extremities, irritability, depression. delirium. 
Loss of sensation in lower extremities. 

Only treatment is vitamin B,, by injection which contin 


ia. 


ues throughoU 


PGA, folic acid. 


iio” 
. in mict 
Phagocytes, white blood cells that engulf and destroy invading 


aa 
F vita 
pheneturide, anti-convulsant drug. Reduces conversion of 


to 25-hydroxy vitamin D, 


in Bur 


aecation: 
phenylbutazone, anti-arthritic drug. Impairs folic acid utilizal! 


i acide 
phenytoin, anti-convulsant drug. Reduces body levels of folic acid 
25-hydroxy vitamin D. 


lef 
phlebitis, presence of a thrombosis in a vein that causes painful. tend i 
and swollen Jump, usually in the leg. Daily intake of 200IU vitamin E beli f 
to prevent condition. Treatment needs daily intake of at least 6001U vita™ 
Es 
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Minei 
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Plant and anj 
: nimal ‘ ae 
Variety of food, soa With daily intakes between 1.5 and 2.0g froma wide . 


excessive intakes oe is highly unlikely. A greater problem may be 
IUNK foods, Of phosphates from soft drinks. processed foods and 


Best F 
in eine Body Distribution 
Yeast extract Person weighing 70kg contains 
Dried brewer's 1900 |_| between 550 and 770g 
Drieg skimmed ih 1753 phosphorus of which 90 per 
Wheatgerm mu 950 cent is in the bones and teeth 
ya flour 930 as calcium phosphate 
fer cheeses 600 (hydroxyapatite). 
ie fish ce Muscles (9 per cent) and 
Gere : 370 nerves (1 per cent) account for 
Eva ‘als 580 rest of body phosphorus. 
Whos milk 250 
Eggs ol bread 240 
Mea 218 5 
Fish aa poultry 69 eo 
170 Depends upon vitamin D for 


Yogurt 
All high : 140 absorption from the food and 
Protein foods | into bone from the blood. 


Relationship with Calcium 


Co; 
pet to previous beliefs that phosphate con 
Cial influence on calcium absorption, it is now 


tent of the diet hada 
accepted that dietary 


Telationship between the two is not important. However. for babies the 
ilk is considered more 


me phosphorus ratio of 2:1 in human mi | 
lesirable than that of 1.2:1 in cow’s milk. Dried milks are now adjusted 
tothe more favoured ratio of 2:1 and the levels of both minerals reduced 


le ae a epee yay | 


minerals.” 


wo tin 


Functions 


; [lowing 
Phosphorus functions only as phosphates in the body in the ig 


ways: 

Structural components of bones and teeth 

In the production of energy. 

In the ‘burning’ of sugar for energy 

As a cofactor for many enzymes 

As activators for the vitamin B complex 

To aid absorption of dietary constituents 739-1 41) 
To maintain the blood at slightly alkaline conditions (pH 7. leic acl 
As components of Ribonucleic acids (RNA) and —— 
(DNA), the basic constituents of life processes. 


Deficiency Symptoms Therapeutic Uses 
duc 
Debility Low phosphate levels ing 
Loss of appetite by disease must be trea 
: Weakness medical practitioner haf 
£0 Bone pain monitor response. SiMP 


Joint stiffness ensure 


supplementation to 


General malaise adequate dietary intakes Se 
Osteomalacia be carried out using | 

Irritability supplementary forms list 
Numbness below. 


‘Pins and Needles’ 
; Speech disorders 
Tremor 


} 
i 
} 
| 
14 Mental confusion Excessive Intakes 


Can cause diarrhoea _ 

4 Can cause calcification in 

organs and soft tissues 

ih Can prevent absorption of 
i iron. calcium, magnesiuM 

Ik and zinc 


| 
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- Deficiency Deficiency Effects 
Onsidered highly unlikely i i 
View of widestrec y in Shortened red blood cell life 


(leading to anaemia) 

Subnormal white blood cells 
leading to reduced resistance 
to infection 


Tttibution in foods but many 
te ay Conditions can induce 
Cod phosphate levels. 


ak Phosphorus Supplements (phosphorus in mg per 100mg) 
nem ie, 
Phosphare a Sodium phosphate (8.7); effervescent sodium 

(21.8); potassium phosphate (17.8); calcium phosphate (18.7): 


Calcium 
slycerophosph : i : 
Sodi phate (14.7); magnesium glycerophosphate (1 5.9): 
Odium glycerophosphate (9.8). ‘ = ais. 


a 


Phylloquinone, k, 


vitamin. 


Ph 
An baa also known as inositol hexaphosphate. Provides 28.2mg 
Vegetables Per 100mg. Has long been known to bea constituent of cereals, 
TUtritional and most plant materials. It can combine with metals of 
igestive 'mportance to form phytates that are stable in the normal 
Calcium, ; System and so cannot be absorbed. Those most affected are 
5 ae and zinc. There is some evidence that animals, including man.. 
Which h tick Phytic acid intakes can induce an enzyme. called phytase 
ooh y< rolyses the phytic acid-metal complexes liberating the mineral. 
essential acid content of a normal, balanced diet is unlikely to affect the 
igh-c a minerals toa significant extent. Problems may arise in those eating 
soure Steal, high-vegetable content diets where these foods are the sole 
FS hee of minerals. Examples were seen in young children on a poor diet 
ae land in the 1940s. Phytic acid is concentrated in the aleurone layer 
€ wheat grain and is present in high concentration in high-extraction 
Ours and in the bran. Phytic acid contents are (in mg Per 100g): 
Tan 4225: wholemeal flour 805: white flour 200. These Irish children lived 
©n wholemeal flour products with little dairy produce for three years. The 


# Vitamins and minerals 


inciden® 


reduced absorption of calcium asa result caused high rates in the 
of rickets. Reducing the extraction rate of flour to 85 per cent. conden? 
with more milk and dairy products in their diets. caused the rate i Ue sian 
of rickets to drop. Similar problems have been encountered wie the 
immigrants in the UK. Although low vitamin D level in the che high 
main cause of the increased incidence of rickets and osteomalac® iy 
intakes of phytic acid in chapatis and low intake of calcium a 
sources were also factors. he flout 
; In the preparation of bread, much of the phytic acid content on 
is destroyed. The traditional long-proving technique of br: ead 
50 per cent of the phytic acid of wholemeal bread to be o min & 
Techniques that use shorter proving times, like those utilizing Vita" inal 
give rise to losses of phytic acid totalling one third of that in thes 
wholemeal flour. Most destruction is due to the enzyme phytase urthe! 
in wheat and in yeast. Once this is inactivated by the baking process: 
destruction is initiated by the high oven temperature. intake? of 

Problems with phytic acid are more likely to arise with high int@ oul? 
raw bran, cereals and vegetables. The main source is high extraction pute 
but oats, high-bran breakfast foods, soya and other beans als° cont es 
meaningful quantities of phytic acid. When the phytate:zinc ratio in zine 
diets exceeds 15:1, the availability of zinc decreases drastically. that 
in wholemeal bread is 3.0mg per 100g but is less readily available 


6 
Table 14: Zinc, phytic acid and dietary fibre contents of cereal fi 


etary fl 
: Phytic aci atid: pietal 
Cent tengo, tate 
Wholemeal flour 24 9.6 
White flour 15 one 35 15 
Wholemeal bread _ 1.8 a6 13 8.5 
Brown bread 1.8 aaa 33 5! 
White bread 06 Sb 25 1 
Bran-based cereals 3.6 D500 15 96.1 
Cornflakes 03 Z 60 11.0 
Wheat-based 21 
cereals 2.8 820 23 
Oatmeal 3.4 6) 2 a 
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that in white bread which is only 0.9mg per 100g. This is less peal sielas als 
the UK where three-quarters of the zinc in the diet comes from animal, 
fish and dairy-based foods than in those countries where cereals and 
“eeetables Supply the greater Part of dietary zinc. 
© 14 indicates the zinc, phytic acid and dietary fibre contents of cereal 
S. Ratios of greater than 15 reduce zinc bioavailability. . 
Meat €xtenders and replacers derived from soya beans can also provide 
Phytic acid which can bind zinc. This is illustrated in Table 15. Ratios of 
8reater than 15 decrease zinc bioavailability. 


Table 15; Phytic acid produced from meat extenders and replacers 


Product on a Molar ratio 
dry weight basis Zinc (mg/100g) Phytic acid (g/1009) Phytic acid:zine 
Neat extender 43 1.6 37 
INCE additive 3.5 1.4 39 
(Textured 
Vegetable Protein) beef 4.2 1.3 31 
Te Bor 4.1 1.8 43 
VP mince 56 18 36 
Tvp Unflavoured 4.4 1.9 43 
eet 17.0 (av.) 0 iS 
=e 6.6 (av,) 0 


i IRE ee ew 


Phytomenadione, K, vitamin. 


Phytonadione, K, vitamin. 


Picolinates, combinations of minerals with Piacoa rc, 
Tesearch suggests they may be more bioabsorbable es lic faults or dietary 
€xample, poor absorption of zinc may result from metal ‘ . eens 
deficiencies that prevent the body from making ee as to be effective 
€ssential amino acid tryptophan. Picolinic aediwess me Tryptophan 
in raising zinc levels in the blood of rats deprived of tryptophan. Tryptop 


- = 


inert 
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deficiency in experimental rats was found to cause hair lose fe 
in addition to zinc deficiency. 

Chromium picolinate has been claimed to be ; 
conventional chromium salts. In addition, at a daily ! 
lowered blood cholesterol levels in people with high cho 
high blood sugar levels in non-insulin dependent diabetic 
muscle gains in weight-lifters. These are very preliminary © : 
research is continuing. 


tha! 
better absorbed 
ntake a ei 
lesterol" 
.s and inc eo 
ations 


Plummer's disease, see hyperthyroidism. 


d 
Pollution, atmospheric produced by carbon monoxide an wie 
exhaust fumes, ozone, nitrogen dioxide, sulphur dioxide an rote 
Vitamin C protects against carbon monoxide and lead. Vitamin a ain! 
against ozone and other oxidizers. Also protects vitamin reve 
destruction by ozone and nitrogen dioxide. Polluted atmosphere rat) 
ultra-violet light reaching skin so vitamin D is not synthesized @ 


intake must be increased. 


al 


rest 
polymixin, antibiotic. Preve F amin K by inte 
bacteria. nts formation of vitami 


‘od 19 
polyunsaturated fatty acids, Originally called vitamin F appli ec 
linoleic, linolenic and arachidonic acids. Now unofficially applied toll wil 
acid alone since this is the precursor of the other two in the body: 4 by 
also as PUFA. essential fatty acids, EFA. Essentiality first demonst!4~ 415 
G. O. Burr and M. M. Burr in 1929 w’ soeue i 


ho foun i d 
for health and survival. Main sources of ase. Ce engaee 


seed oils. Recently PUFA from fish body oj S : ae! 
acid) and DHA (docosahexaenoic ee ee ae Tas 
Richest food sources of linoleic acid (in grams per 100 baeesd i Ai evening 
primrose (72.70): safflower oil (71-63): soyabean tsps oi ‘98 com 
oil (47.75): wheatgerm oil (41.54): peanut oil (27.70) SeentD 51). Ol 


je a" 
bl nail 
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2 €vening primr 
cid (average g Per cent). 


Functions 
are consti 
Precursors - aoe of cell membranes and myelin sheath of nerves; 
ers; constituents oo eae constituents of cholesteryl 
iency in an; cerides (body fats) 
deren: Manimals and P ' 
t man cau: i ints i i 
itis. May cause infantile ae Si skin complaints including scaly 
Tec intake — “dd 
spomimen ded that a = ane laid down by any authority but many 
ae be as PUFA or intakes (25-35 per cent of total calorie intake) 
. apy has ; 
in : Prov. tens F 
infantile ele benefice in mild skin complaints; in atopic eczema: 
ba nosis Benton: ; Premenstrual tension: in multiple sclerosis; in 
bloc oPPear beneficial inreducing high blood cholesterol levels. EPA and 
pet : in angina n Increasing blood clotting time (ie., thinning the 
“enti Pectoris: in reducing high blood fat concentrations; in 
bosis formation, j 


ose c insi i : 
Ontains in addition to linoleic acid. gammalinolenic 


39, um, chemi 
in Alkali metal hae K, from the Latin kalium. Atomic weight 
UMinosilicates pr manly as sylvite (potassium chloride) and 
ce in earth's nik hoclase and microcline and as carnallite. 
Of this.» Potassium coi fe ae 
= 'S. only 3.1 gisipr intent of a person weighing 65kg is about 140g. 
The wtside body eileant| in the extracellular fluid. The remaining 137€ 
Di Quantity in the shel Of this. four-fifths is present in skeletal muscles. 
ag Y intakes of ton is negligible. 
Sual intake of potassium are between 1960 and 5870mg daily with a 
Food sources Of 2.54g equivalent to 4.85g potassium chloride. 
best soure of Potassium are widespread but very variable in content. The 
16602039, are (in mg per 100g): dried fruits 710-1880; soya flour 
140-1089: ‘ Molasses 1470; wheat bran 1160; raw salad vegetables 
Mueslis_ | chipped potatoes 1020; nuts 350-940; breakfast cereals and 
Vegetab lo: savoury biscuits 140-500: fresh fruit 65-430: boiled 
110-2 ae 50-400: fish 230-360; meat and poultry 33-350; fruit juices 
ees ce flour 360; wholemeal bread 220: white bread 100: 
ans 0; cheese 100-190; brown rice 190: polished rice 110. Beverages 
Particularly rich sources, e.g. instant coffee 4000; Indian tea 2160; 


Curren, 


' i> 
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roasted coffee 2020: cocoa powder 1 500; drinking chocolate 4 " speci 
Absorption of potassium from the diet is passive requiring tine a" 
mechanism. Absorption takes place throughout the small ei conten! 
dependent on the potassium concentration within the intestin than tha 
Absorption takes place as long as this concentration is 8r large 
of the blood. Secretion of potassium probably takes place in ee nd ltée 
Rapid movement of intestine contents through te leas such? 
intestine is unfavourable to absorption. Under these con! 
persistent diarrhoea. low body potassium can develop. daily intak© 
Excretion of potassium reflects its dietary intake. Out of a ne 
2.35g, 2.15gis excreted in the urine with 0.39g in the faeces. rele® 
balance of 0.19g is due to normal cellular breakdown W ‘ian rote 
potassium eventually into the urine. Such breakdown of cell can is 
increases in diabetes, underfeeding and after injury: P taser” vine" 
be displaced from the cells by hydrogen ions. ANY conditio’ | 
to acidosis is thus liable to cause cellular depletion of pot s reasine 
Diuretic drugs, particularly the thiazide variety. act Y same i 
output of sodium and water from the kidneys but at the fener 
potassium excretion is increased. Supplementation with t 
usual. In severe kidney failure, potassium is not excreted in «ence 
excessive levels build up in the blood and tissue. The consed 
discussed below. rae, ff 
Faecal excretion is low in a healthy person, probably not exceeding sity 
daily. The digestive juices contain significant amounts but these a fa ate | 


reabsorbed in the lower gut. Diarrhoea can cause large losseS in ai F 
in amounts up to 3.52g in 24 hours. This is particularly serious mnom™ 
suffering from diarrhoea induced by protein-ener: malnutrition”, 0) 
lose as much as 10-30 per cent of total body pokesshutt. Heart failut i a) 
result. Similar losses may appear in infants or adults with chronic dia' of 
brought on by other causes (e.g. infection) and itis im : rtantin thes {jot | 
that potassium as well as water losses are replaced by supplement. 
Sweat losses of potassium are usually negligible since pie contain? cat! 
about 352mg per litre. Excessive Perspiration can lead to more sig! if 
losses but these do not approach those of n leac ‘° tance: 
Functions of potassium are: Of sodium in impo 
1. in maintaining a normal balance thi m 
Sorta aresdiioncwithin Aes cig within body cells aS the 
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2. as 
an essential acti 
co} activator i = 
: ie with energy oe of enzymes particularly those 
~ to help stabili 7 i 
- in eee internal structure of body cells: 
~ I nerve impuls: — cell particles to synthesize proteins: 
6. to increase Ha - transmission in conjunction with sodium: 
More receptive to say - heart and skeletal muscle to make them 
- iN presery; impulses; 
. Tving t 5 : 
Picarbonate, cokes oe balance of the body in conjunction with 
Bnesium: and protein as well as with sodium, calcium and 
Stimulati 
in; 
Ca of ea movements of the intestinal tract. 
~ drug ther, A icy are: 
C ~\€rapy with: iazi 
mortal one, 1 oder and other diuretics including frusemide. 
ES tors: (b) long-ter ic acid, mercurials and carbonic anhydrase 
i tives; ( oe m use of corticosteroids and ACTH: (c) overuse of 
inons®: (e) high ey of liquorice and the drug carbenoxolone front 
hie Of glucose and ium penicillin and carbenicillin; (f) intravenous 
ange resins used t salt solutions not containing potassium: (g) ion- 
AS Surgical Peratic; ce) reduce blood cholesterol: (h) low sodium diets. 
in’ drainage rite ileostomy. colostomy: extensive bowel resection. 
ae: diabetes be deficiency causes are extensive burns; extensive 
aeosterone: diabet litus; Cushing's syndrome: excessive excretion of 
Tarthoea: ere tes insipidus: periodic familial paralysis: chronic 
COlitis; kidn ey di ent vomiting: influenza; megaloblastic anaemia; ulcerative 
Prolongeg et omc severe heart disease: chronic respiratory failure: 
elderly: ates ing; therapeutic starvation: bizarre diets. especially in the 
vit al xia nervosa; alcoholism: clay eating; cystic fibrosis: alkalosis. 
Siacut of deficiency include vomiting: abdominal distension: paralytic 
Oss of a e muscular weakness; paralysis: paraesthesia (pins and needles); 
and ¢ Ppetite:; low blood-pressure; polydipsia (intense thirst); drowsiness 
Gongs en leading to respiratory failure; coma; an inability to 
Tho urine: increased toxicity of digitalis. 
in ment of low potassium levels is with: 
ral or intravenous potassium chloride solutions: 


ques dietary intake of potassium-rich foods: 
rugs such as triamterene or spironolactone taken with potassium- 


losing diuretics. 


ileu 


2 iain ad IE 


Potassium phosphate may be given by injection as an a 
potassium chloride in the presence of acidosis. ckel 
Excess of potassium causes effects first on the muscles of the thy: 
and of the heart. giving rise to muscular weakness and caf 
Intravenous potassium in excess may stop the heart. High re f the 
cause ulceration of the small bowel. particularly if the tablet’ romatl 1 
enteric-coated type (i.e. treated to prevent dissolution in thes lized nigh 
ensure they dissolve in the small intestine) which produce 4 long nase? 
concentration of potassium. Lower doses of salts may cause ; 
vomiting. diarrhoea and abdominal cramps. guction? 
Causes of potassium excess include kidney failure: insufficient Bh 2 a ass 
adrenal gland hormones; shock after injury in which condition f draW? 
leaks out of the damaged cells into the blood. Treatment |S © ise ; 
of potassium salts and of foods; in serious cases medica y ich 
necessary. F ide whi 
Supplementary form of potassium is usually potassium chlor! acetate 
provides 52.4mg potassium in 100mg chloride but potassium ate and 
bicarbonate, citrate, gluconate, sulphate, acid tartrate. or xes alk 
phosphates have also been used. Amino acid or protein comP St <siv™ 
also available which are claimed to be better absorbed than es pa” 
salts. These complexes also replace protein losses which may acc 
excessive potassium excretion. ssi 
Food additives that contain potassium are: potassium acetate: pot oO ate! 
alginate; potassium benzoate; potassium bromate: potassium car” “pate 
potassium chloride; tripotassium citrate: tetrapotassium diphor™ ate’ 
potassium ferrocyanide; patassium gluconate: potassium picarb? ym 
potassium dihydrogen citrate: potassium hydrogen glutamate: P° 
dihydrogen orthophosphate: dipotassium hydrogen orthophos? iu? 


dipotassium tartrate: MOnopotassium tartrate: pentapotas? 
triphosphate. - 


native 
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Potassium 
Acceptable sedan a food additive used as a preservative, E202. 
tassium € up to 0.25mg per kg body weight. Provides 26.1mg 


° Per 100 : : : 
Testricted. mg. Permitted in certain foods: in certain wines, quantity 


Potat 
traces of 2 Rabel old and new, cooked in every way. contain only 
Tegarded as an 1e and vitamin E per 100g. Poor source of B vitamins but 
Asthey are an important provider of vitamin C in the Western diet. 
£aten, potatoes !mportant item in the Western diet because of the amount 
of Potassium E all forms are regarded as supplying significant quantities 
"ON, copper - Osphorus, sulphur and chloride plus the trace minerals 
For amounts oe chromium and selenium. 
ubstantial ne Nutrients present see Vegetables. 
and uring all Sses of vitamin C occur from potatoes when they are stored 
n boiling: cooking methods. Keep water volume low to minimise losses 
Much can be recovered by utilizing cooking water. 


Stored 
potatoes — % vitamin C remaining (30mg per 100g freshly dug) 
100 


90 


80 


% Vitamin C remaining 


3 5 7 
Months storage 


wb 
24 iain nd 


Cooked potatoes — % vitamin C remaining 


- g 
i ee go Me 
i ie _ 


PP factor, nicotinic acid. 
al 


int 
. jns in i 
precursors, substances that occur in food that are not vit2tt okie 
own right but can give rise to vitamins in the body or dur 


fi jam. 
‘ in the liver under the influence Of HG acid 
riboflavin, pyridoxine and biotin: Niacytin, a bound form of nicot! les 
that occurs in maize and other cer, 


eals, unavailable to the bodY 2 cid 
cooked under alkaline Conditions which liberates nicotinic f of 
7-dehydrocholesterol in the skin is converted to vitamin D by the act! yf 19 
sunlight or particular wavelengths of ultra-violet light. Vitamin D it mnt 
inactive but is a precursor of 25-hydroxy D and 1,25-dihydroxy D 
are’ its active forms in the body. : 
—— 
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llauthorities recognize that all sea extent of ee 
Mite neat dietary intake but i ae vitamin B,) a 
lo ye f vitamin A, nicotinamide, pyri en suggesting all shou 
5 ee Se aes, edly decreased in pregnant pe es may lead ke 
<a a a Some evidence that low vitamin n°with. good all-roun 
oa oe offspring. Daily me al AP pregnancy since 
Multivitamin Preparation recommended thr 
aVailability F 


m id i pecial case. 
diet highly unlikely. Folic acid is a s 
igh levels Of an 


thaps from folic 
5 


i Nncy. apart 
during pregna aa 
itami Id not be taken aaa 
’ aire supplements ee bie rae 
IU (2 50yug) deletion B, (pyridoxine) es, Ape those 
! . e i itioner. 
daily. Amounts req iealfpraee 
ates nf be obtained from a med 


Not ri 
On g 


imples on 
i by small pim a 
ilaria, characterized epee 

Pic wn also as milaria, c Cae h 
Skin safe known cause sraaing Sage prevented dal 
Pe tained sweat. } pRepare 
dose of 000m vey eta adult weighing 150lbs, pi 
et children depending on weight. 


vi i vitamin D to 
2 rsion of vi 

5. hy { ulsant drug. Reduces conve! 

One, anti-conv 

TOoxy Vitamin D. 


beefburgers 
pues ich 
cas cables ae Een the meat ae 
A eee sieht Siicanty less banter: losses an 
pt Pies all supply Rea jccel meat 
they were made. Reduce: 
Of the meat with fat and flour. 


| 
: that contro 
ipigpe wed! from 
nes produced wit ee Ai ace 
many ema rocesies a cata derived aa Each acid 
Many Metabolic pri acids whic ‘A cacti id 

Polina an cid eee ie prostaglandins. 
Polyunsaturated ees Sy epee Be 

is the Starting mai 


itt 
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Prostaglandins can make blood thick. so increasing chal 
thrombosis. or thin, preventing thrombosis. Production © ils cal 
prostaglandins are stimulated by vitamin E. PUFA from fish yo? 
EPA and DHA. also thin the blood, reducing its ability to form my 
because they are precursors of ‘thinning’ prostaglandins: 


W. the 
prostate gland, the male accessory gland that rests [ust betel Ns 
bladder and completely surrounds the bladder’s narrow neck restric 
urethra. When it is enlarged, the prostate pinches off the urethra. e rest 
the flow of urine. When the prostate is inflamed prostatitis fs 
requiring anti-bacterial treatment. Enlarged prostate. from what ais 
is usually treated by surgery. Maintaining a healthy prostat© th getter 
require adequate zinc intakes. Both the healthy prostate and a 
usually contain high concentrations of zinc. Those with prostare em®l 
almost invariably had low zinc levels in the gland and in relieY 
Supplementation with an average of 25mg elemental zinc dé We 
the symptoms in some men with enlarged prostates. More Ir? par, 
adequate intakes of the mineral throughout life may cut own the aw 
of developing an enlarged prostate. Low saturated-fat diets CO ie 
high-fibre intakes may. also contribute 


e! 
tienes problems, usually due to inflammation OF enlart nt 
upplement needs include PUFA (safflower oil, oil of eveni" 


3g daily plus mineral zinc (25mg daily) a 


. E ino a 
protein, nutrient that is supplied in the diet, digested t© amino int? 
and absorbed in the gastrointestinal : : he bO7_ 65: 
: \ tract then rebuilt by © eo Ue 
its own proteins required for growth and repairing of body Ce Js, ti? 
muscles and organs. pairing of boy ie 

Synthesis by body requires vitami rede 
% ‘ = in A: hi i intakes ifé 
concomitant vitamin A intake. Also ae saat r a 
vitamin K for synthesis. Nucleoproteins are com - clotting pr ‘ yclé 
acids and need vitamin B,2 for synthesis aoa of Pate, a 
y leic acids. 


297 
Vitamins and Minerals 
eee Minas 


Psoriasis, 
by dry, silve 
©verproduct 
lapplied tos 


fncil acterized 

common chronic and recurrent skin i nena qe 

ee a iat oral and topical 

ion of epithelial cells. Has been treate y via hdeteet vel, 
kin) vitamin A, retinoic acidand synthetic vi 


Psoriatic arthritis, 


a r i i iated with 
th Particular form of arthritis that is associa 
ie skin com 


: ith psoriasis 
Plaint psoriasis. Occurs in a minority of sn we somes os 
es ie and Miebeitoooenn anes fe SrniDenad indicate that 
2SPondylitis: in back joints as sacroiliitis. Studies i zine sulphate (220m@, 
PME cases respond to the mineral zinc, taken as frengthened: swelling 
€€ times daily). Stiff joints became mobile: st Benefit naybeclle 
Was reduced: Pain and morning stiffness disappea Bi eae ot Anaekorthe 
‘0 the activity of zinc in the body's own immune sy: 


iasis may also 
m i int psoriasis may 
iy Matory response in arthritis. The skin complaint p 

"spond, 


Pteroyglutamic acid, folic acid. 


Pteroy] Monoglutamic acid, folic acid. 


PUFA, see polyunsaturated fatty acids. 


ein B 
i aS ; e vitamin 
Pulses include beans, lentils and pe: vitamin E and th penis 
So SOLS eee ct vieminGakoburesall ed in 
All pulses are BOCUS! ood levels of vitami this should be ube 
©mplex. They contribute es pigs er he Se 
Soluble vitamins are ee yee Lentils how 
Some way to recover the v 


i it 
ing cooking) bu' 
it i ded during ee 
and vitamin C contents. varn(anlessiLis added! dn oe ite di 
All are virtually free of se Beene the Se ener 
Te ee ere ain of pulses to 
The charts indicate the c 


and minerals. 
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% Minimum daily needs in 100g 
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; definite cause 
Purpura haemorthages under the skin that a br E. 400-6001U 
or due to slight injury. Has been treated oe Ml 
daily, Until purpura disappears. See also bruises. 
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Pyridoxal, B, vitamin. 
oe yridoxine). 
Pyidoxal-5 phosphate. the active form of vitamin B, (p 
Tidoxine is 


* |-5- 
yridoxa 
Metabolized in the body by the enzyme p 
Phosphatase into Pyridoxal-5-phosphate. 
P Widoxal-5.n) Ospate is the fo: 
8Ssimilate, 


ait * T 
tm of the nutrient which is actually 
ieshavelk ing i idoxal-5-phosphase, 
vinical Studies have identified subjects lacking in pase ae ceficerey 
normal one sets palais ee can be of clinical, 
teith Formal Pyridoxine levels. Pyridoxal-5-phosp 
“Se When Pyridoxine has failed. 
. Ptimum daily intake is 50mg. 
3 °xamine, Bg vitamin, 
Pyrimethamine, 


' j ilization. 
i lic acid uti 
Z . Impairs fo 
antimalarial drug. 


Q 


R 


Teco 

mm 

allow: ended d. 

an aily in 

breve (RDA). ach anes, known in USA as recommended daily 

Maintaj symptoms den inimum requirements of vitamins needed to 

r Optimum bisalih are disease but not necessarily sufficient to 
. Safety factors added to average minimum 


quire 
Ments 
to deal with three variables: 


+ lOtak 
Cove; € accou . 
Ts 9 Int of individual variations i 
pe cent of opeCcuae f in requirements — safety factor 
Ut ex Ccount of aah ae 
% taneeds doings increases caused by minor stresses of life 
ake account of nS eae injuries and other illnesses are ignored. 
ifferent availability of vitamins in various foods. 
ion in how they are arrived 


€sv 
at, ‘ary am 
Also Ongst countries reflecting variati 
d intakes differ amongst 


num P 
eral ah oe of vitamins with recommende 
ties. For figures see Table 16. 


Mineral 


See Table 17, 
nutrients not in the tables: 


Belgiu 

biotin a also suggests the following RDAS for 

Chlorine a vitamin K 100yg: essential fatty acids 3.0g: chromium 125H8: 

Molybd 500mg; copper 2.5mé: fluorine 2.5Még: manganese 3.9mg: 
lenum 300ug; phosphorus 1000mg; potassium 4000meg; sodium 


Omg: selenium 125g: 


r 
gional enteritis, see Crohn's disease. 
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j m of vitamin Ain 
Vitamin A aldehyde. retinaldehyde, active for 
Sight Process 


ee 


Stinene. Old name for retinal. 


ee 


retinoic acid, 


Used 
in Ain growth. 
Vitamin A acid, active form of vitamin A i g 
°F skin in treating skin complaint 


S including skin cancer. 


Oid 
Synthetic 


nd 
ivati th natural a 
t€rm to describe vitamin A and its derivatives bo 


Fetino], Vitamin A 


Sesascce 


en 
bies. See oxyg 
Slental fibroplasia €ye problem in premature ba 

“nd Vitamin 


The 


“Matism, 8eneral term indi 
bone Merve res] 
Reumatoig arthriti 
lum 


ago, SCiatica 
See Out. 


joint. 
don, join 
ting diseases of eee to include 
I : u ae 
indi fait and SR ysawenaiee tis yes 
ting in discom = ndylitis, bursitis. fi atoid arthritis. 
S, Osteoarthritis, irthersee as for rheum 
m 
and gout. Vita 


ORME eee 


itis. 
rheumatoid arthritis, see arthriti 


"lboflavin(e), B, vitamin. 
_Mtavinde): 8; vita i ee eae 


leic acids. 
leic acid (RNA), see nucle 
ribonucleic 
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Tickets, disease in children characterized by lack of mineralization 7! 
bones and due to deficiency of vitamin D. 

Symptoms are restlessness, poor ability to sleep and const 
movement. Infants do not sit, crawl or walk early and closing © 
joints in head bones is delayed. Weight-bearing eventually bends the 
causing bow legs, knock-knees in the legs and pigeon breast. 

Therapy is doses up to 20000IU daily with calcium and phosphory® 


ant head 


f the soft 
pones 


rosehip syrup, in undiluted form is a very rich source of vitamin © 
Traces of vitamin E present. Traces only of thiamine, riboflavin. nicotl 
acid, pyridoxine, pantothenic acid, folic acid and biotin. Vitamin Ccont 

is 295mg per 100ml. 


rubidium, alkali metal with the chemical symbol Rb and atomic weigr 
85.47. Itis widely distributed in very small quantities throughout the ae 
crust. Its close relationship with potassium means that both have sim a 
actions on (i) contraction of the heart muscle (ii) neutralizing the toxicactt 
of lithium (iii) in the motility of spermatozoa (iv) the fermentation capac! a 
of yeast (v) the utilization of energy producing intermediates in mitochon 5 
(vi) the transmission of nerve impulses and (vii) the response Of muscle 
to stimulation. . 

Inanimals, rubidium can replace potassium to a certain extent in kidney? 
and muscles when potassium is lacking but this temporary respons® 
inevitably disappears. leading to death. There is no evidence that rubidium 
is an essential element for either animals or man. However. it may EY 
its own role in some neurophysiological mechanism based on the finding 
that (i) its level is lower in the conductive tissue of the heart than in t 
heart muscle itself (ii) the rubidium content of brain differs markedly in 
various regions of the brain and these levels decrease with age (iii) the 
mineral can enhance the turnover of brain neurotransmitters (iv) it diffuse? 
rapidly through the membranes Of the artificial kidney (v) it causes increa 
EEG activity in monkeys, although this has not been demonstrated in human 
beings. 

Rubidium is rapidly and efficiently absorbed, assimilated and excreted 
by the digestive tracts of animals ina manner similar to that of potassium. 
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Usgesting j 
hums. 8 identi 
of _ iy een shared transport systems. All soft tissues of the 
5 Sr trace element ium concentrations that are high compared to those 
threnatticular iia ~ The body content of rubidium is about 360mg. 
ming Out the body a r tissue is a rich source of rubidium and levels 
adm; al is generally re steady between 4 and 6yg per g fresh tissue. The 
ie Nistration of the ae in body tissues: e.g. after intravenous 
iste to-excreteh abelled material, between 39 and 134 days were 
Ose for lf the dose in the urine. These figures are comparable 
rt Oods oo 
pect the ee in their content of rubidium and blood levels 
= p enylketonuris en in the diet. Dietetically treated patients suffering 
Were dium in the lomce maple syrup-urine disease had depressed levels 
con the result of th ae to those on normal diets. Whether these 
nth in 15-5 Oug/ tae or the disease was not apparent. Most foods 
ne © UK it is cae ubidium anda normal daily intake is 4.2mg in Finland. 
ie and in Italian aoe 3 and 6mg per day; in the USA 1.28-4.98mg per 
Vide the hi h iets at about 2.5mg per day. Meat and dairy products 
S examin ge amounts, but Brazil nuts are rich in the mineral. All 
Rubidium.89 | contained some rubidium. 
Urpoges. Th is used in the imaging of the heart muscle for diagnostic 
Tough @ same radioactive element can be used to assess blood flow 
the heart. 


uckwheat. Used to treat bleeding 
daily intakes of 60 to 600mg. 


00mg daily) at same time. 


Tutin, 4; 

lime ang eavoncid particularly rich in b 

Preferat strengthen capillary walls at 
ly taken with vitamin C (up to > 


salt, strictly speaking a salt is a combination of a jphate Pr ide 
ammonia with an acid group. Examples are sodium ate m ch ste 
chloride, magnesium acetate. calcium phosphate. ae sodium : 

potassium iodide. zinc carbonate, sodium bicarbonate st inter at 
potassium tartrate. In these cases, the part of the salt id and phose 
the body is the metallic or ammonia bit but chloride. iodi a4 phosP 
can also be utilized because they contain chlorine. iodine 


respectively, dium ohne! 


sO! ‘ 
In common parlance though, salt has come to mean our diet iu! 
or common salt since this is the most widespread x -charee io 
dissolved in water, sodium chloride splits into positive’ ed ch ol 


ions (cations) that are electrically neutralized by negatively< ‘I nue 
ions (anions). Hence salt is neutral because there are equ el in ac 
sodium and chloride ions. All other water-soluble salts split ¥ ated 
into positively-charged metal or ammonia ions and negative ne 
group ions. owand 60: dict 
Each 100mg sodium chloride contains 39.3mg sodium 7 the | 
chloride. Salt is the main source of both sodium and chloride é so?! 
Other sodium salts present in the diet include sodium bicarbON™ ate 4.4 
nitrite, monosodium glutamate. sodium benzoate, sodium ale add 
sodium sulphite. Like sodium chloride, these too are in the mar thre 
to foods. All foods contain an inherent amount of sodium in them iu 
are wide variations in the quantity. See the individual foods for thei 
content. ra tee 4 3 4 
Salt requirements are relatively low. It is ; a 
any food for its nutritional value. There § doubtful if salt need Dé mane on 
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NO salt w, 
‘AS OF is 
chlor: add 
chloride ate as lithe a of natural sodium expressed as sodium 
mitive communitice ee tween 30 and 600mg salt per day and these 
ign Giscoverc, nae to such small quantities. As civilization 
bead = salt evaporated from sea water or mined 
Were poe Outof season, _ rei food. This assumed importance 
ee id partly in ace salt became highly valued. Roman soldiers 
miners Or isolating alti ence the word ‘salary’ for remuneration. As 
ae Was cheaper See and as its transport became easier the 
the = itwas n 1S ae to all. Its consumption increased. not 
ula Pulation in'the ‘Wieck ause of its flavour-enhancing qualities. Today 
leadin dually well mana ie Nine between 8 and 14g salt daily. They 
Sodium) hig lood levels aaa Beet 1h eae aa pemorean a Se 
the de pa © most import >€ harmful in several conditions (see under 
% elopment of he ant is on blood-pressure which is a factor in 
expe! salt ang high iicae, attacks, strokes and kidney failure. 
of high rents and epide hi ee appear to be related on the basis of animal 
intake loo Pressure a = logical studies. In animals with inherent forms 
anes the blood-pr, in rats bred in stock colonies an increased salt 
lowen ium intake. eaten be This rise can be partly offset by increased 
Inn 8the salt intake ‘ lood-pressure is established in these species. 
andy ian epidemio| will not always result in decreased blood-pressure. 
Then Pressure ar ne Studies it was concluded that sodium intake 
Te is, neve, Te always related within any particular community. 
by lUm/potassium, oe irect relation between potassium excretion, the 
‘ level of Cae, s the urine and blood-pressure. The higher the 
if © move from a ma 1 lower the blood-pressure. In Africa. tribesmen » 
tis in, Part eee areas to the cities develop higher blood-pressure 
ere deliberat, : ito an increased salt intake. In one study. where Africans 
Pressure ee ely given an extra 16g salt in their daily diets. their blood- 
Some inh se. One reason for this effect of salt is that people who have 
Sodium rent abnormality in their kidneys cannot excrete the excess 
Prevent; 5 
evention of high blood-pressure by reducing salt intake has been proved to 


ffective in animal experiments. No parallel work is available on human 
ings but babies fed on a low salt diet for the first year of life had lower 


lood-pressure levels than those fed normal salt intakes. 
Treatment of high blood-pressure by reducing salt intake is effective in some 
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ih bl 
dto reduce high ents: 


tm! 
g trea EA ce 


ly can 
hg 1e58 


individuals. Very low salt-containing diets were foun 
pressure before the introduction of diuretics and other aru 
Simply halving salt intake to 3.5g (one level teaspoonful) dai ‘0 
blood-pressure by the same amount as that by one tablet ol i reduce! | 
lowering drugs. These drugs are more effective if salt oe effectiv© ‘a 
at the same time. The higher the blood-pressure the mor | 
the drugs on a salt-restricted diet. Those people with ony re om? 
blood-pressure can sometimes reduce their blood-press4 
values and maintain it by simple salt restriction. _-jon fro™ ony, 
The positive effect of salt restriction and sodium restrict! at the ay 
sources is enhanced if the intake of potassium is increase! . ium 
time. It is likely too that adequate intakes of calcium an ae yalue? 
also important in reducing high blood-pressure to norma 
maintaining these values. 


Salt retention is also associated with other conditions: A exper? 
1. Premenstrual oedema. Many women gain weight ar clude> ti 
bloated feeling a few days before their periods. symptoms 0 tion of wei 
of the abdomen, ankles and fingers and they are due to $5 O 
This oedema can be prevented or reduced by cutting dow eatin we 
intake and at the same time increasing potassium intake bY tab) ie 
fresh fruit and vegetables and by drinking fresh fruit an vee? re favou i 
2. Crash dieting. Fasting or severe calorie-restricted diets that? 

for rapid weight loss are effective in the short term, but resumP we V 
meals after several days can result in sodium retention andhen f the ne 
3. Heart failure. When the arteries of the body, including tho jood an 
become constricted, the heart works harder to pump out be 504 
muscle may become damaged. The kidneys respond by ret 


Pests eae agi harder when oedema is present. an e58 wat 
consequence is heart failure. Diuretic drugs help remove this eX d 
but their action is improved if salt (i.e . 3 ict 
-©. sod i restr! 
ee renee ium) intake is F, 
4. Liver disease. The kidneys may r. th! 
es 5 e as 
to heart muscle damage by retaining se es ae capa on salt “ 
sodium restriction in the diet can CSR hie hence hens ed 
{3 conven r 
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Po i st 
Teatment but the ssibility of abnormally low body levels of sodium mu 
Considereq. 


: Ney disease. Insome ki 
‘Otid the 


dney complaints the organ has lost the ability 
and sa4: Y Of excess sal 


Cand high blood-pressure results. Some - 

~Odium restriction is therefore necessary but the extent of this sie 
reece the medical Practitioner since in severe kidney disease so aoe 
oo May exacerbate the condition. In nephrotic syndrome w se é 
ce Mounts of protein are lost in the urine there is often oe 
x san Sodium. This is one kidney disease where dietary salt ace - 
~ ei be undertaken in conjunction with diuretic and other 

Satments. Sometimes; 


: ium 

'N rare cases the kidney is unable to eat 5 

Und Excessive Auantities are lost in the urine. peared 
€Sirable and extra sq 


lone 
It may have to be eaten: this should only be d 


T f Tofessional advice. 


i ut one- 

Salt regime is a diet where dietary sodium is Sos eae ae peas 

ino normal by eliminating salt added at table; res saan 

18500) ing Processes toa minimum; selecting foods ded enn 
ivels which are rich sources of sodium should be av: 


im It. General 
Bene the intake of sodium is 2.3g equivalent to 5.9g salt. 
re: : 


are 


NO table salt allowed: 
> Salt 


be reduced to a 
added during cooking and baking powder must 
Minimum: 


1 i ; lifish, cheese. 
ham, bacon, sausages, tinned meats. unned LN eee ante 
utes, biscuits, scones and shop cakes must Deca uRents 
Tead of any type is restricted to five thin slice 
Ust not ©xceed 30g (one ounce): = a 
i ECs adish. 
6 Meat and fish in small nepiiye a atowed: ail en) ey a aie 
: ium-containing vegetables li uantities as 
sk audatereress are alowed sma their skins without aatded salt 
ac iS added to them, Potatoes cooked In 
are allowed: 


fo) z ) Of milk: 
'y is allowed. as is a total o! ( V 
© egg per da ti: f 250ml (half-pint) of 


i imited; 
ted) is unlimi : pines 
eau Cee ms, rice and s 
tae we iction on sugar. honey. jaime; tice een 
Osea e eureaen salt are allowed but 
salads without a PRI, 
unless they are of the low sodiu 


-lCc le ' 


«nd mitt 
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Low sodium diets are more difficult to organize at ‘ ectisthat?” 4p 
dietary instructions and supervision. One important wa are omer 4 
bread and butter are essential. This is easier when bot polyunsatut e 
but they are available in some shops. as are salir ate nom 
margarines. The sodium intake on the following daily © od 
than 1.2g equivalent to 3.1g salt. bl of the lows fst 

Daily allowance of milk is 250ml (half-pint). prefer os ounce! 
variety: that of low-sodium butter or margarine is 308 eee qsugal on “of 
fruit or fruit juice: low salt cereal: milk from allowance 4 
(unsalted); low sodium bread or toast; butter from 


90g (3 ounces) unsalted meat. poultry or fresh white im 
fried in vegetable oil: potato or rice or pasta: eae rom 4 wane 
with low-sodium dressing: low-sodium bread and me ilk from le eff, 
fruit sweetened with honey or sugar: tea or coffee withm r fish Of ne 
Evening meal: fruit or fruit-juice; 60g (2 ounces) meat ae et fom 
permitted vegetable and salad with low-sodium cee e with K 
with butter or margarine from allowance: tea OF coffe: 2 and 
allowance. Bedtime: remainder of milk allowance. ickled mea ied 
The following must be avoided: all cured, tinned and P! sauces ye od 
fish; canned vegetables and soups; cheeses: bottled ponate Out 
vegetables; sausages; any foods with the ingredients pica orany? i 
baking powder, sodium benzoate, monosodium glutamal ride may fl 
salt listed under sodium-food additives. Potassium chi? pedi 
substituted to flavour some foods but the taste will be fou" 
- from that when sodium chloride is used. 


Alt ne 
scandium, chemical symbol Sc with an atomic weight of 44.96. in in 
widely dispersed in water. it has an abundance of only 6#8 P ite 
earth's crust. Also known as ekaboron. ore. d 

Scandium is an essential mineral for the mould Aspergillus nige A " 
fungus Cercospora granati. In the human being, the scandium cance rie! 
in patients with uraemic heart failure (due to diseased kidneys) ¥2" perth 
(0.02-0.9ng per g tissue) than in nonuraemic controls (0 003-0. 1n€ ith 
Levels are lower in those with higher blood pressure than in thos ue 
normal blood pressure. There is more Scandium in the conductive o 
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in less 
i contain 
r patients 
heart than j the adjacent heart tissue. Cancer p 
ot heart an in 
Scandium in their h 


* ie shows 
ion. Lung tissu! 
ir than do the general Se ee cae bution 
eir hair nd 3. distri 
. n0.49 a : the re S 
Seat Variation with ee foe scanclum ane! te might ive 
* c : 
sous aremento les Suggest that the ape there isa Fondinees 
OF tissue aw tion in higher forms of life. unten foo US 
Physiologica acti tinglow am aye cisiin : 
97 Ow because oo fruits, ap ana dayane aes 
Cosy bts diets provide | bs a retains some. 
nly a5 ai : ‘ior Per day, indicating that t 
ion Was ess tl an e 


Schilling i induced by 
es} i iciency in 
test ific for detecting vitamin B 12 defi 
» Speci 
absorption oO 


i itamin 
ioactive v 
from diet. Small amount of rad 
f vitamin rom J 
2 Given by mouth 
to flush 


usly 
intraveno' 
igh dose in tai 
bed ene measured ove 
some time lat t owen 24 
entice Radioactivity in pls erinciontace 
Pour oa te haere radioactive vitamin 

S. Tes Tepeate. 
Ditferenc z 


i e made. 
iagnosis to b 
‘Wo amounts excreted in urine allows diag} 
Ntwo am 
_. eae 


ibit: 1. 
ho exhi : 
i se My nse; 
isorders in peo: tGnalrespo : 
of mental diso eae spore 
di vcphrenia, 5 pe le 2. limited aeuesres. fas 1 ested 
3 Stur Ne of ee a a capsctetiae aie idea nea 
wth lic, a ee or folic acid alo: 

Olic acid an, 
| Tspon tonicotina, 
May help 


injections 
y vi in B,, injec 
in C. Occasionally vitami 1 
i itamin C. 
mide Plus vita: 
eel \egavitamin therapy. 


itude. 
re lassituc 
mptoms a bleeding 
inc CSS IS GF ight D aertBe 
i itam| ‘oi ins, es under th 
disease specific to ene and joint te haemortl a with vitamin 
Weakness, irritability, veeue! a the teeth. Hien ee Therap 
8ums, gingivitis, cones See in thig 
yeas ie ily. 
SI bylargeha dai 
eae of 200-2000me 


asiok 
jantities oO! i 
Fi ignificant qu: ide 77.82: 
de but lees renchiaride 
odi loride 00g) is: sod 
Sn celta ee (ingper! 
‘ ical com) 
Atypic 
Other salts. 


| 
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[pha a 
- calcium SY 2 
magnesium chloride 9.44; magnesium sulphate a calcium cat? 
potassium chloride 2.11; magnesium bromide 0.4: 
trace. d 
mpl? 
s, crayf ng 


: awns. 
seafood, Crustacea include crab. lobster. ots of vi 
shrimps that provide meaningful quantities oe he vitam n B 
fat-soluble vitamins. All contain moderate amo ink! 
but are relatively rich in B,2. | wi 
lops. 
Molluscs include cockles. mussels. oysters. anon me 
Their vitamin content is similar to that dedeic norte: eine” 
vitamin C but most seafoods contain virtually sential trace 
All seafoods are important providers of the es: 
well as the gross minerals. 


Over 100 


girs ees 8 


yw 
o 


> 
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% Minimum daily needs in 100g 


% Desirable daily intakes 


w 
o 
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% Minimum daily needs in 100g 


a 


Cc 


Sea: 


‘Sonal 
beg su 
Use Pplementation, extra vitamin A required during winter 


; Of lo F 
Bene winter ee menial temperatures. Extra vitamin D required 
= Ore covered se sunshine is shorter-lasting and weaker and body 
Prevalence of - Extra vitamin C required during winter because of 
'N diet is Alber Tespiratory infections and intake of fresh fruit and vegetables 
to he prove eased. Extra vitamin B complex should be taken during winter 
Tcome stress of low environmental temperatures. 


Carotene 


Folic acid 


OfeerThoelc dermatitis, chronic, reddish. scaling inflammation of skin 
iti curring with acne, rosacea and psoriasis. In infants. responds to 
at therapy. 5mg daily until cured. In adults, sometimes responds to 
Pyridoxine therapy with ointment of 10mg pyridoxine per gram base in 
Addition to biotin given orally. 


2. Ee ap ee seo ee ee 
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selenium, chemical symbol Se. atomic weight “alin ani 
the moon goddess Selene. An essential trace mine 


Geographical Distribution 


Irregular distribution of the 
mineral occurs in soils of 
various countries and areas 
within the same country. This 
is reflected in the selenium 
contents of the food grown in 
those areas. 

Low levels in Europe; USA: 
Australia; New Zealand. 

High levels in Formosa: Japan; 
Thailand; Philippines; Puerto 
Rico; Venezuela: Costa Rica. 
Within UK, Norfolk has high 
levels. 

Within USA, Wyoming and 
Dakota have high levels. 
Epidemiological studies 
indicate that those who live in 
areas of low selenium soils 
have more cancer and heart 
complaints than those living in 
high selenium soils. 


Deficiency 


ame det 
79.0.N Isa 


meats 
| Shellfish 
Muscle meats 
wholegrains 
Cereals 


i ts 
Dairy produc 
Fruit and vegetables 


Content and 
Absorption 


2 
: about 
Adult content i ide 


Absorption is more — (as 
from organic 5' 
found in growing YT 
from the inorganic 


ae f 
Can be induced by living on diets high in refined and processed 
Also by living off foods grown on selenium deficient soil Fi 
Has been seen in babies fed on dried milk rather than preast ! 
in 


No specific symptoms of deficiency but eet z ‘duced 
Kecshan Disease and White Muscle pjcanc. itions in 


ed fro" 


nd mat 


je! 


ik 
ww? 


Vitami 


= Functions 
ati 
Aoi of normal liver function 
Prot : ing resistance to disease 
Promoneseainst toxic minerals 
oS a male Sexual reproductive capacity in production of 
_Staglandins (hormones) 


= @nti-inflammatory agent 
ins healthy heart bod 
S agaj i 
ay pro waist toxic substances produced in body 


vee against cancer | 
aoe With vitamin E in production of ubiquinone (see entry 


Prot 
cts 
as an anti-oxidant 


Recommended Daily Intake 


Su 
oped Only by the US Food and Nutrition Bo: 


2 ard as no more than 
#8 ftom food. Supplementary selenium shoul 


id not exceed this. 


Therapeutic Uses 
Arthritis 
i 
A eh blood-pressure 
Kenna 
aon disease (see entry) 
© Nail and skin problems 
5 mercury 
tOxification of arsenic, cadmium and 
Ataracts ; ing: 
'N animals it has been successful in ee Srale disease) 
Nutritional muscular dystrophy (W 
Liver disease 
Infertility in males 
Cancer 


i nt) 
Selenium Supplements (selenium conte 


F 4 
); sodium selenite (0 Md 


Selenium-rich yeast (up to 1000ug per gram 
per 100yg). 


daily: 
d 200P8 
Total selenium supplementation should not exceed 2006 =F 


Symptoms of Excess Intake 
Dental caries in children 
Hair loss 


Skin depigmentation 
Abnormal nails 
Lassitude 


Garlicky odour on breath (in absence of garlic) 


Relationship to Vitamin E 


; ‘ ce it) vi 
Selenium can spare vitamin E (it can partly geri an the 
Selenium is 50 to 100 times more active an antiox! selen! 


: ires 
Protective enzyme glutathione peroxidase require 
vitamin E 


Combined selenium and vitamin E gives better relief from 10 
either one alone 2» ¢ 
Both trace mineral and vitamin needed for efficie at 

infection h celent¥ 
Cancers (experimented) in animals were inhibited by bo" ed 
vitamin E preferably also with vitamin C inhibit 
Skin cancers induced by excessive ultra-violet light were 
selenium plus vitamins E and C 


. . te! 
Best ratio is 100IU vitamin E: 25yg selenium is or? 


oe rns 
The beneficial effect of combined selenium and vitamin Feist’ 


than the additive effect of each alone, i.e. they are SyN& 


1? 
en of 

selenium sulphide, used only as a shampoo in the treat ak? 

dandruff and seborrhoeic dermatitis of the scalp. It is highly tox! 


vetanc 
nt resist 
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internally if 
aVage ay at SWallowe 
aasolun a Purgative sige should be emptied by aspiration and 
2 removal "Vitamin C, ts sodium sulphate (30g in 250m! water) given 
air leve of selenium 4 € per kg body weight, given by mouth 8 3 
ONtainin S Of selenium ulphide through the kidneys ” ae 
8 selenium . after the application of shampoos 


Seen nce ee een 


Sele 

ni 

Prog um ye 

% Ie ‘ast, 7 

ineg Melton 

"Dor, adding ; P to 1000; leni 

ate eindtean) 000pg selenium r gram 

A i - ie trace reals selenium salts to a vane ane vena 

ea eon the sulphur-ec into its protein. This involves replacement 
Sorby ituentis seleno Ontaining amino acids by selenium. The main 

- better utilized peri ee Selenium in yeast protein is better 
nd less toxic than inorganic selenium salts. 


ha large loss of 
n in women and 
later than 


ni 
e di 
Cells f eme; 
To) Mtia, 
Zhej ually j . Condition is mo 
imer in re commo: 
s Dice nei. or eighth decade of life, i.e. 
. For treatment see Alzheimer's Disease. 


by avirus 
kin. 


Shingles 


and 
Als Char. 


system caused 


* acute i 2 
infection of the central nervous $ 
rve endings of thes! 


acteri 
iz age? 
known a ed by skin blisters and pain in the ne! 
s herpes zoster. 


aS be 
12 S been treated with vitami 
ith vitamin C by injection at a dose of 3 grams every 


hours. Pain was relieved and 


istaw's Pl 
aes dete. orally every two 
a inB 5 P within 72 hours. Some ple respond to injections of 
Ole Vita aS OOpug daily, and are clear by third day- High oral doses of 
Ssions, ¢, min B complex recommended in all cases 
daily itches after blisters hav dried up. May als 
es (up to 3g daily) of am d L-lysine ina 


Su ino aci 
Pplementation. 


_ Found in nature as silica 
esin feldspar. kaolinate. 


Silic 
On. ‘chemical symbol gj. Atomic weight ¢ J 
ndstone: as silicat 


isi 
ilicon oxide) in quartz. sand. $4 


anorthite. The second most abundant element on earth (n d 
constituting about 27.6g per 100g in the earth's crust. untsarelOrr 
Silicon and silicon salts are so insoluble that only reckons eleme"t us 
in body tissues. It has been shown to be an essential not n 18 
the growing rat and chick: deficiency in these species leads cartilage bhi 
in the bones. In addition, it is an essential component OF 62 on het 
it is important for the strength and elasticity of the € 
keep arterial walls elastic, an important feature of blo 
All connective tissue of the body contains silicon. jyto 
carried out on animals but similar functions probably aPP y J fot 
also. ff lu 
"Toxic effects of silicon are confined to the inhalation es yest of edi" 
coal, glass manufacture, ceramics production and sali re ! 
The resulting disease is silicosis where particles of silica @ ticity: 
the lungs. setting up irritation and eventually loss of ees 
Silicon compounds used in tabletting include silicon dioxi™ 


oy rovid 
silicon dioxide, also known as silica. colloidal silic- P 


silicon in 100mg. 


silver, chemical symbol Ag, from the Latin argentum- It Pees 
with atomic weight 107.87. Found native or associate wi rust: 
and lead and constitutes 0.00001 per cent of the earth’s © risit rah 
no evidence that silver is essential for any living OF ganisms 5 
among the more toxic trace elements. It occurs naturally ’ acco if 
concentrations in soils, plants and animal tissues but C2" gal foil ys? 
foods from silver-plated vessels, silver-lead solders and silver af 
decorating cakes and confectionery. ce as 
Foods contain very little silver and measurements indicat© coe fe 
less than a few nanograms (one thousandth of one microgram) } ig 
and vegetables and fruit juices to 10ng per gr. f bananas: cow vl WY 
is a rich source with levels of 27 to 54yg p: 2 RUS beach diet$ u gal 


provide between 10 and 45yg per da A an |P} 
have been reported in some diets, veut intakes oflese Ht yo 
Vi ese are reatliocted in loti asd 00 


eyes 
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Silver per tis 
Pergin ia a Ny mph nodes) to 0.0025yg per 8 heart muscle and 0.006p8 
a levels “anes with levels between 0.13 and 0.60y¢ per g Even 
eli ag and acute re . ve been found in non-ferrous smelter workers. 
ated, nal failure are conditions where liver silver is markedly 


hen 9; 
Silver je eon intram 
uscularly or by intravenous injection, administered 


ler is readil 
Is9g ily exer z 
every cent ees alee: ge per cent) via the faeces. Oral silver 
detect? POO? bioavailabili aeces. Bile accounts for some excretion but 
Within human i og of silver is reflected in the negligible amounts 
Si ie body, silver in 
meet accentuates signs interacts metabolically with copper andselenium. 
aa : the silver tonics of copper deficiency and the latter mineral can 
ate eh elasticit acne of depressed growth. low haemoglobin 
tion tknown, Whatis the aorta. The mechanisms of this relationship 
a Of the liver j is apparent is that excessive silver promotes degenera- 
Dl iver can ay n vitamin E-deficient rats and chicks. 
ana it Aree selenium toxicity. Although 
(i hence ies at (i) silver is easily reduced, inducing peroxidation 
6 Silver compl Ing the requirements for selenium and/or vitamin E and 
the enz plexes with selenium to prevent the formation or function 
Silver ee ee peroxidase. 
8Snon-toxic n used for purification of d 
Ue discolo, on prolonged administration, silver salts can lead to greyish- 
skin cee of the skin known asareyria- silver salts can be irritating 
silver Re mucous membranes €-8: 11 the treatment of mouth ulcers 
itrate where it is used as 4 cauterizing agent. 


not proved com- 


rinking water. Although regarded 


With 


Ski 


it 
on of skin reduces effect of ultra-violet light 


Skin colo: igmentati 
in prodlicae i Se e skin. Hence 2 jong exposure to sunlight is 
ig vitami = jtamin D or ensure sufficient by eating 


Necessary to produce suffi i 


D-tich foods or by SUPP 
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skin depigmentation, see vitiligo. 


‘ and 
itamins © 
y of V' oskin: 


skin diseases, sometimes related to mild deficiency 
pplicatio F 


some will respond to oral intakes of vitamins plus directa vin nicotin! 
Vitamins particularly important to healthy skin are A." sf ; acids 
acid, pyridoxine, biotin, C and E. Adequate polyunsatura i atitiS: 
are also important. See acne. dermatitis. eczema. seborr 


slimming, regimes that reduce daily calorie intake ies 
less will usually cause concomitant decrease in vitamin an ultimine!? 
to levels below recommended daily intake. Multivitamin a! 


supplement essential on daily basis whilst slimming. 


estored yy 


smell, sense may be reduced by vitamin A deficiency: " ency 


; eae zinc defici 
intramuscular injection of high potencies of the vitamin. zinc 


may also cause loss of sense of smell. a 


smoking, see acetaldehyde and lung cancer. 


echt 23:0: 
sodium, chemical symbol Na, from the Latin natrium. Atomic weight de. 
‘Analkali metal that occurs naturally as sodium chloride, sodium O is 2. 
sodium silicates and sodium carbonates. Abundance in earth’s crust! 

r cent. ‘ is 
pe xdult body content (65ke weight) of sodium in a healthy individ 
about 92g. equivalent to 234g sodium chloride. More than half the sodi a 
is in the fluids that bathe the cells (extracellular): 34.5 is present Nn 
bones; less than |! .5g is retained within the cells (intracellular). Bone sodiu d 
is not generally available as an immediate reserve since it is enmeshe a 
in the crystals of the insoluble bone minerals. If sodium is injected int 
the body as common salt. it quickly equilibrates with both intracellular 2" 
extracellular sodium, but exchange with bone sodium is almost negligid’ be 
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The total exchangeable sodium in 


itis this s odium th the body is therefore about 64.4g and 
diet and the excr 


at changes tapidly. depending upon its intake from the 
Daily intag etion of the mineral. ; 
Corresponds t of sodium from the food are from 1.61-6.90g which 
Only 4.6 ao 7.55g common salt. The food as eaten contributes 
Temainder bei tum daily (corresponding to 11.7g common salt). the 
: 'Ng added as table salt. 
N babies, t 


(I Omg he ideal sodium content of food is that of human breast milk 


Should oe ales Unmodified cow's milk contains 770mg per litre so it 
+*Petiments j fed to babies in the first three months of life. Animal 
Slood-press Indicate that too much salt in a baby’s diet can cause high 
t ie eae even death. UK and USA health authorities recommend 
Infant foods Not be added during the processing and preparation of 
F : 

but thesthey occur innature do not generally have high amounts of sodium 
Salt) during - Is added in large amounts as sodium chloride (common 
ium eee refining. Processing and preservation of foods or as 
Bakers, for rbonate in baking powder or as monosodium glutamate. 
bacon, €xample, add salt to bread at a level of about | percent; butter. 
Preparat; Ocessed Meats, tinned foods in general are all salted in 
ton. An Ordinary diet without salt supplementation in this way will 


Proyj 
ana de ample sodium for body needs; added salt at the table is simply 
“Cquired taste. 


IC : Sources of sodi 
1299, Oked fish 1 
“Canned or bo 
cheese and cheese 


um are (in mg per 100g): yeast extract 4640: bacon 
000-1 800; salami 1800: sauces | 100-1400: cornflakes 
iled ham 1200; savoury biscuits 610-1200: processed 
Chea spread 1360; Danish Blue cheese 1420: Camembert 
salted '410; Stilton cheese 1150; corned beef 910: Edam cheese 980: 
ch butter 870; margarine 800; sausage 780; Cheddar and other hard 
) tg 610; cottage cheese 450; bread 560: fresh and tinned shellfish 
0-550; tinned vegetables 230-330. 
oderate sources of sodium are (in mg per 100g): sweet biscuits 200-500: 
Self-raising flour 350; cream cheese 300: root vegetables 60-140; eggs 140: 
fresh fish 100; raw meats 60-90: yogurt 64-76; pulses 30-60; cornflour 52: 
Oatmeal 33: single cream 42: dried fruits 30. 
Poor sources of sodium are (in mg per 100g): fresh fruit 1 


-30; unsalted nuts 
1-20; green vegetables 2-13: fruit juices | 


-4: rice 6; flour 2-4: sago 3: lard 


a 
2. For other levels see individual foods. + more 9° ium a 
Foods of animal and fish origin usually aes ae ppl 
wholegrains, fruits. vegetables. unsalted nuts and fruits. 
moderate amounts. ' 
Absorption of sodium as common salt or in an} 
intestines is passive so excessive intakes are as €25! rother 
ones. There is no control of absorption as with ci bod 2 
gastrointestinal tract plays little part in controlling vest g urin inet 
Excretion of sodium is mainly via the kidneys and the in ake of the 
contains from 920-2300mg sodium per litre. I ae 
leads to increased excretion and normal healthy water xcrere pet 
in excreting the excess as long as there is sufficien entrate urine u ) 
isa limit to the amount by which the kidneys can cone aa dium i 
gravity of about 1.035 is the maximum), so high ee water exces? 
as salt, must be accompanied by large volumes © aril ue 
intakes usually induce thirst which when slaked <I no! godiu™ 
increased requirements of water. The highest excretiO note 
about midday. with the lowest at night. «fluence of ho ind i 
Control of urinary excretion of sodium is under the int or slow ero" 
These act upon the kidney tubules by stimulating i aldoriut : 
reabsorption of sodium within the kidney. One hormo! a 50! on? i 
which is elaborated in the adrenal cortex. When pid qidost" ott” 
depleted. e.g. by excessive sweating or by starvation’ enc 
secreted and this stimulates the kidney to reabsorb an e is (( 
the sodium in the urine. In Addison's disease. aldosteror ig XC 
produced because the adrenal cortex is destroyed and sodi ness? 
in large. uncontrolled amounts. The result is muscular WE2™ form © 
blood-pressure. Treatment is to give sufficient sodium in tnott pise? 
to replace the losses and to supply the hormone by inject e indi”! 


kidneys as in renal failure are unable to conserve sodium an ! e 
becomes markedly depleted. 


m frre 

Juble form” eral 

Jor “ped 2500 the 
ly abso if erals ° 


a ort i 
Excessive amounts of aldosterone and other adrenal cortex mee 
will cause increased retention of sodium. This also happens gee rest 


heart disease and in certain types of kidney disease. The usua 
high blood-pressure. iW 


i ium i 9 
Faecal excretion of sodium is very small 11 5mée th! 
ction ig Ss entre eens = Seen i as usually only about eh of 
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5 eotbed in the large intestine. In diarrhoea. reabsorption cae 
and Significant daily losses of sodium up to 2070mg are possi : aes 
icc®S: These must be replaced in chronic diarrhoea to preven 
depletion, 


ing is 
“cretion through the skin is usually negligible. but when sweating 


i 840mg 
oe losses can be significant. Sweat contains from 460-1 
"UM Per litre b 


ut in those who are acclimatized to heat this = seen 
™8 Per litre, In tropical climates or whilst indulging in pei? kein 
€Xcretion Of sweat can reach up to 14 litres so sodium Sartehout 
MES serious and more significant than See | oe follows. 
Mines ary salt in these conditions, sodium depletion soo 
AMP is one Such condition. 
Um balance in 


, with 
; a healthy individual should be zero. For example 
290g. iMtake of 319 


i be 

5mg and no salt added at table, pageant: 

ifth me Nthe urine Plus 115mg in the faeces: sweat rasp : pact 

Work Vidual is sedentary. Under conditions of hard on Senet 
than wating Can induce a negative balance, i.e. more s 


j positive 
balan €n. Excessive intakes and certain diseases can cause 

i Wher 

Susy, €thee 


ium i iet i tive balance 
all xtra sodium in the diet is not excreted, tee pelange Ey 
Sure greted by increased oral intake of sodium: posi : 
i rs jate 
ium j i i it can be assoc 
with Clency of Sodium is highly unlikely on any diet but i c i ctiaease  15 
tear Ydration as in heat exhaustion brought on Se ie Bala aE 
xtra etise, Manual work; in babies it ones as 2 ER aTHeT ood 
thi cSllutar fluid volume is reduced, as is the dandthe pulse'bee ome: 
Ickens, Veins collapse, blood-pressure is reduce though thirst may 
bid. These shee cause dryness of the mouth oe Say metimes 
ss absent, There is usually mental apathy, tos oun nis also smrelpates 
iti nt. = 5 : 
bunting, Muscle cramps are usually preset  enuecede aan 
Y Sunken features — particularly the eyes. sect eine Nit 
N-elastic skin. Seer waten sone ayant 
ie wticiency of sodium may occur rs after heavy oucaue Se aelicinethe 
‘S Called water intoxication. It Tea has | eee the 
is Quenched with Wate Bie if too much waver Paivaqatanietelvern 
treatment st Sod ee of dehydratio: 
intravenously; in 


y: muscular 
Sym wi s; mental apathy: 
Jude loss of appetite: eakness; 
iptoms include h 


at, 
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‘on of War. 
. ive retention ib 
twitchings; convulsions; coma induced by excessive ent 


Jace 
the brain. Treatment is to ensure that salt is added to reP 
in the above conditions. ; ai 
Causes of low blood sodium levels may also be due to sae 
imbalance, e.g. excess production of anti-diuretic ho! 3 
Jung cancers; lung infections: meningitis: myxoedeme cirrhosis: ne jeve® 
pituitary hormones; oedema as in heart failure. blo a ; : 
syndrome, nephritis, toxaemia of pregnancy: He ese condition 
porphyria. Treatment of low blood sodium in : t "> underlyin€ cell! 
replacement, hormones and successful correction © ee a 
Excess of sodium in the body accumulates ou sing 
fluids. As the concentration rises the body respones so 0edenr 
into the extracellular fluids to dilute out the pone are therel 
Consequences of high salt intake that is not excre! 5: el 3 
blood-pressure; enlarged heart: abnormal ECG Lathe that hie" ke 
leading to nephritis. Epidemiological evidence sho a hie? salt! gel 
pressure in some countries is associated with habitu icatiVe of 8 
Elevation of blood serum sodium concentration |S in Es 
in body water relative to sodium. ae gwhere 5 cil 
Causes of high blood sodium levels include diabetes insipidu plood pone 
is deficient; kidney failure; high blood calcium. om nts Ar" i ss) 
excessive sweating without access to water (e.g. infa chi aren’ @ 
comatose patients): excessive diarrhoea. especially e ent dl 
excessive intakes of sodium with limited access to water: 77 nt: rest 
replacement usually accompanied by drug diuretic treat 
of sodium in the diet; occasionally kidney dialysis. il? 
Functions of sodium are: cells an 
1. in maintaining a normal balance of water between body ‘ 
surrounding fluids. Potassium also contributes to this. rothe? ‘ 
2. innerve impulse transmission where the flow of sodium in elect” 


cell and the opposite flow of potassium out of the cell sets UP? of 
impulse that travels down the nerve to the muscle; ne? } 
: t 


i uscle contraction i ; 
3. in allm Faction including that of the heart where © on 


{oi . A go See Se a ee 


as 
an 
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5 
+ as 
File 4 constituent of AT’ 
Pase, the enzyme responsible for splitting 


Osine tri 
. Tiphos 
acti Phate j 
cells, Ctive iat etal production of energy: 
€ nutrients amino acids and glucose into body 


Sup; 

lem 

Sodiy entary fo 
m i rm o} - 

eantnendee ne tilenes is sodium chloride which provides 39.3m 
led daily i : ae oe 

Y intak 
e has not been suggested by any authority since 


Msuffic; 
Ciency ; 
oe ir ae is highly unlikel 
mM i Mi 
base, 2Cetate: sod lum, apart from th 
¢ isntalginaterss ose found in natural foods, include 
: sodium aluminium phosphate. acidic an 


 SOdium 
bi ascorbate: ; 
- sodium benzoate; sodium bipheny!-2-y! oxide; 
sodium chloride: 


um 
Sodium, po eonate: sodiu 
m carbonate: sodium caseinate: 
sodium diphosphate: 


iso: YArOgen cit 
"ePto ie ip Sephatie scaiuncne citrate; tetra 
s: ,Sodium dihyd m ferrocyanide; sodium gluconate: sodium 
‘dihydrogen di i rogen citrate; sodium hydrogen diacetate: 
phosphate: disodium dihydrogen ethylenediamine 

(monosodium 


di Mate); sodi 

hydra ieee ee malate; sodium d 
ide: 

“SS: Sodium la ophosphate: sodium hydroge 
Polypp sodium Giese sodium malate: sodium mets 
Sodiy ‘Osphates: s od; trisodium orthophosphate: sodium pectate: > iu 
ian Salts of f jum propionate; sodium 5'-1 
m Stentor: acids: sodium sesquicarbon 
lactate: sodium sulphate: sodium sul 


tartrat, 
€s; m 
tassium ence tartrates: pentasodium triphos! 
_ 1495 contai fale, sodium hydrogen malate. 
titicliss stot Ge include sodium alginate: Soa picarbonate 
elas prose ium acetate and sodium lactate lic acidosis: 
Um asco) E ate, sodium sulphate and sodium tart : 
rbate — vitamin: sodium calcium edetate — 
ymethylcellulos — bulking am 
5; sodium ¢ 
uronate — 


m 


Met, 
al poi 
aeent ae sodium carbox 
Sodium fy ium citrate — cough mi 
sidate — corticosteroid: sodium hyal 


Sodj 
lum 
re pe sulphate — laxative: 
itroprusside — angina treatm 
gingivitis: st 


trea 
tment: e 
t: sodium perborate — 
—_ ckin C! lean: 


sulphate — 
m ricinoleate — 


gingivitis: sodium saccharin-sweetener. 
sodium valproate — epilepsy. 


, inside 
sodium pump, the mechanism whereby potassium ai ib 
cells and sodium levels outside them are kept constant. once! 
are permeable to both minerals when in solution: ee ane” 3 
gradients are such that potassium tends to flow out 0 a insid 
flows in. To maintain the balance of high levels of oe 4 ie 
sodium outside the cells energy is required whi wy ate. the™ 
of high-energy phosphate bonds of adenosine triphosP’ a carrier got 
are transported on the backs of glucose and some unk - Wott 
factors can affect the efficiency of the sodium pump © = other #8 pri 
One is ouabain, a plant drug that acts like digitalis: t ent the 
the toxic principle of apple, pear. plum and cherry tree 
Vasopressin, the sodium-excreting hormone from the 
the sodium pump. This increases the blood-pressure 
recently that the sodium pump is slower in thos 
blood-pressure. 


Soar He all soups as eaten provide some B vitamin : 
vu lentil and tomato soups which provide also vitam! tel and at 
itamin D. All figures refer to canned, condensed a5 © ranges atl 
Sai soups. B vitamins present are (in mg per 1008 inthe 00 ft 
g aoe 0.01-0.07; riboflavin 0.01-0.05: nicotinic acid 0.1 nat 
.01-0.07. Folic acid detected only in soups bas on rie? 
mushrooms andat levels of 2- __ ine level of Oy 
soup as eaten is 0.8m: 1 2yg per 100g. Thiamin€ rhe flav 
eeale -8mg per 100g which is mainly derived T° et 
Lentil soup provides also 4| ore gl! 
0; fami ' ca 
100g and 0.28yg vitamin D ae Mamin A per 1008: mate sealers 
traces of vitamin C. g. due mainly to ham! 
Tomato soup provides also 21 ita 
Oug carotene per 100g and traces of¥! 


in 
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Sources Fe 

and the trace | i Potassium, calcium, Magnesium. phosphorus, chloride 

a | figures <a depending upon type. 

a Seaten int oom levels of canned, condensed as eaten and 

iton sum 16-929; Cee ranges (in mg per 100g): sodium 350-6120: 
0.24.3. opper 0 sgh 3-1 40: Magnesium 3-48: phosphorus 10-260: 

“2-0.33: zinc 0.1-2.4: chloride 290-9030. 
Soya fj 
defatted om €Xcellent 


hosp, * “EVOid of Stier of B vitamins that is even better when 
Otus ang tea M but rich in potassium, calcium, magnesium, 


Full Fat Ga 


Defatted Oo 


& 8 


6682 


% Minimum daily needs in 100g 
w 
o 


(0) 
Bese] 
| 
| 
() oT 
Oem] 
% Desirable daily intakes 
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100 Full fat 
Defatted oO 


3 g 3 


% Minimum daily needs in 100g 
> 
°o 


20 


ees) 
3 E B, B, B,B; By; Ba 
38 


Spirits, 


» all alcoholic spirits 


> are completely devoid of all vitamin>: 


Folic acid 
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Spironolactone rae 

» diu 

and now bei blue-green al 

and miner ity developed aad is asa staple food by the Aztecs of Mexico 

Vitamin als. The vitami igh-protein food supplement richin vitamins 
pane 19.0: thi eae present are (in mg per 100g): caro 

By 02 ‘othenic acid 1.1: 3: riboflavin 4.0: nicotinic acid 11 8: pyridoxine 

: 1: inositol 35.0; folic acid 0.05: biotin 0.04: vitamin 


tene 250: 


Minera i 


ange 
104 Of mineral 
5 contents of dried material (in mg per 1008! is: calcium 


47 15: m A 
558.0; ican ce 141.0-191.5; phosphorus By; 
27.5-41.2: potassium 13 1-1540; chloride 400-440: 
Iso traces © bismuth. 


Man 

gane. 

chr Se 1.8-2.5: zi 

° 2.5: zinc 2.7-3.9. There are 2 


Mium, 
- Cobalt and selenium. 


Spru 

le, F i 
Sniper disease characterized by sore mouth, fatty diarn noose 
lee eo manuel inability to absor moluble vitamins Mot 
Variety ea of all must be by injection OF orally aS ‘vater solubilized 
. Also needs for vitamin B complex: 


Sta i 
fence dependent on blood vitamin E levels. Russian claims that 
gamic acid synergizes effect of vitamin ES endurance, 

«des 75-8ye tin and 24.2ug fluoride 


yoride: provides (- 
ra tly al plied to the teeth to prevent 


stannous fluoride, i"! i 
ide direc : 
oothpastes but may stain the teeth. 


in 100 
ug. Used as 4 fluor! 
dental caries. Added also to fluoride ? 


see fertility: 


Sterility, 
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, 70.06. 
2: magnesium 15. trace: phosphorus 20, trace: iron 0.9. trace: coppe! 
0.02: sulphur 14, trace: chloride 35. trace. 


; =. spelen uptake 
sulpha drugs, anti-infection drugs that function by inhibiting ment 


e' 
of PABA by harmful bacteria. PABA should not be taken = su eeroyie 
whilst taking sulpha drugs. Prevent synthesis of vitamin K by 


intestinal bacteria. 


‘ in nat 
sulphur, chemical symbol S. Atomic weight 32.1. Occurs! : 


the free state and in combination as sulphates and sulphides. 
0.05 per cent of the earth’s crust. ; for mam 
As it is a constituent of all proteins it is an essential ca | pody 
animals, plants and micro-organisms. Sulphur content of a 
is about 100g. The greater part occurs in the three amino oi taurine: 
cystine and methionine. Some is present in the amino acl hed tO dy 
rest appears as sulphate within body cells, either free oF attac e gtructul 
constituents like the anti-blood clotting substance heparin and t 
component chondroitin sulphate. ? 
Sulphur is also present in the two vitamins thiamine and biot 
D of milk where it occurs as a water-soluble sulphate: in fatty ac S y}phur 
in the enzymes that contain glutathione and coenzyme ny ed from 
containing compounds are often prefixed by the term ‘thio’. deriv! res are 
the Greek word for sulphur, theion. Thiosulphates and thiocyana ed in 
present in body fluids in very small amounts where they are PIOY Tan 
the detoxification of cyanide present in foods, polluted atmosphere 
tobacco smoke. f the 
Body content of sulphur resides mainly in keratin, the horny layer eel 
skin; in fingernails: in toenails; in skin: in the joints. The characteristl s it 
of burning hair is due to its high sulphur content. The curliness © halle 
depends upon the sulphur — sulphur bonds of cystine. To straighten" 
these bonds must be opened up. During permanent waving the bonds 4 A 
opened with one agent then closed again to the desired shape or patt@! 
with another agent. Sheep’s wool. which is very curly, can contain 5 
cent of its weight as sulphur. ; 
Food sources of sulphur are (in mg per 100g): mustard powder 1280: 


in: in vitae 
id sulphate" 
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ae £88 630; Scallops 570: lobster 510: shellfish 250-450; crab 470; nuts 
90-380: partic 3 


170-296. |; 70; prawns 370: poultry 200-340: meats 200-330; Ss 
re liver 220-270; white fish 200-300: skimmed milk 320; pata oe 
Offal ‘ cheese 230-250: dried peaches 240: roe 240: horseradis 10: 
ane 200: Mung beans 190: whole egg 180: Indian tea 180: haricot 
or 70: ted kidney beans 170; mustard and cress 170: peas vec 
lentils toreo'S 160; oatmeal 160: wholemeal flour 150; a be ie 
See indigcotee 110; barley 110; wholemeal bread 81. For other foo 
.Aual entries. 

fongotsin Supplies most Of the sulphur in the diet but some comes in the 

n* sulphates, A good diet will provide 800mg sulphur daily. Little : 
Nitro Ut its intermediate metabolism but excretion parallels that fe} 

= - There is NO evidence of any deficiency states in animals or Mois 

tinal uses Of sulphur include: a mild laxative when taken orally; a ne 

to ane tic in Ointment form to treat acne: a parasiticide in lotion poe A 
to = ov ‘abies; i lead acetate to darken grey hair; a depilatory ag 

Aa air. 
Sub}j el forms include: Precipitated sulphur or milk of sulphur. Se ; a 
ami i Sulphur or flowers of sulphur, dose 1-4g; sulphurate Late 
thi ture of Potassium polysulphide, potassium sulphite and oe er 
“Sulphate containing 42 per cent sulphur, used as a lotion on the skin. 


plPhasalazine, used to treat Crohn's disease and ulcerative colitis. 
"svents absorption of folic acid. 


Sulphitocobalamin, B,, vitamin. 


Sulphonamides, see sulpha drugs. 


Sunburn, vitamin E cream applied directly and take 6001U (2001U three 
es daily) orally i arring. Vitamin 
tim to help healing and prevent sc: Vi ¢ 
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ransfer ace ; 


. , , : i ct, t 
not identical. Absorption from the gastrointestinal tra romik area : 


rin 
the placenta, excretion through the kidney and Co ee 
more efficient with calcium than strontium. Paralle' 
minerals are as follows: 


animals. 
(i) Calcium and strontium are better absorbed by ay Z tion of 
(ii) The stresses of pregnancy and lactation increase the ’ 
both minerals. an ofboth minerals bu 
(iii) The duodenum is the greatest site of absorption 0} ; 
the ileum represents the most effective site. faite enhanc 
(iv) Vitamin D, lactose and the amino acids lysine and are! 
the absorption of both calcium and strontium. ) can 


tS) 
rom plan 
(v)_ Fibres like alginates (from seaweed) and cellulose (f y 
depress the absorption of both minerals. on of bone strontil 
(vi) Parathyroid hormone accelerates the resorption 


jon 
and bone calcium. ; ontium absorPt? 
(vii) When magnesium is deficient, both calcium and str 
is depressed. ae 
cesit. Raising y 


Food decreases strontium absorption and fasting enhan vg calcium 
calcium intakes in the diet reduces strontium retention. ee g nti 
phosphorus (as in calcium phosphate) in the diet reduc ally in estin’ 
retention and the effect is greater than with calcium alone. Usu nt wi h age 
strontium absorption by adults ranges from 5 to 25 per a gg thal 10 
changes varying from over 90 per cent in the very young tole 
per cent in the elderly. be fate pile 
Strontium is poorly retained by human beings. Excretion IS v e faece® 
and kidneys. An oral intake of 1.99mg strontium is excreted int idre of 
(1.58mg) and in the urine (0.39mg) so very little is retained. In chi er day 
different ages. the strontium intakes ranged from 0.67 to 3.57M8 ee tit 
from the diet and most of it was excreted in the faeces. The little A 
of strontium that is retained accumulates in the bones and teeth. i 
Some epidemiological evidence shows that strontium may ha sock 
rotective effect against dental caries. The evidence is based on an as xing 
ati n between caries incidence and the strontium concentration in drin i 
Seren The higher the i a the mineral in the water, the higher the be ‘ 
whe dental enamel and the lower the incidence of caries. However. stu 
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i suggested that 
Where high Strontium levels were fed to nate ae - eae 
these resulted in increased caries. A human ieee Sept i 
intone =e ioe sa ee bee acrid: asmall amount 
nthose respects strontium appears to be similar to ~ ince — 
isbeneficial but higher intakes are damaging to the see sec 
to have no anti-plaque activity. One study sugges 


er -producing 
ae treat t of steoporosis. It may also protect the en gy 
apparat 


US of body cells, 


i ontium likely 
Wide margin of Safety exists between dietary levels of str 
ingested from or 


2 lary induce 

di foods and water supplies ae sg nn in 
effects. The Most serious of these is lack of mineralization of the bone 
¥ calcium, Howeve; 


Of s alcium intakes in the diet rise, the toxic influence 
Tr, as calci int i i Ise, toxic 
: ly tiun is reduced. 


toxic 


e effect 
‘Tontium-99, radioactive form of strontium ee ee, S oe | 
Of nuclear €xplosions. It can be dispersed over wide are. eee 
3 Way into Plants and thence into animals and aan ee 
VquTulates in the bones where it can continue . m Lehre § 
ibe half-life of 28 years such effects can pe uL Se ake Ch a 
trontium-99 represents the only toxic fae ° 
"adioactive mineral appears to be perfectly safe. 


id of all vitamins. , 
Sugar, refined white variety is eee ea peas thiamine. 
Mmerara Sugar contains the following B pecan be 0.1; pantothenic acid 
trace: Tiboflavin 0.01; nicotinic acid 2.0: igs irectel (24.0mg per 100g). 
20mg, Contains also choline (2.8mg ala ae following B vitamins ine 
i ars CO! gee : pyridoxine 0.06; 
meee ve a spe ee 0.03; nicotinic acid 6. One inositol 
hence nee eantaine also choline (10.4mg p 
Othenic acid 0.8. 
8me per 100g). 


Mineral 


pe provides sigi iti i Is; white variety 
Demer ara id ignifi: ntities of all etna : 
ty ides significant qua’ \f u es h = 
IS Practically devoid i minerals. Demerara and we varieti ee tivel 
Eee at m: re 100g): sodium 6, trace; potassium 89, 2 

‘ A : 

ide (in mg pe calcium 53 
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(1000-1 500mg daily) will help healing and prevent infection. In 4 


at 5 
his incorporated kin 


sunscreen agent, most effective is PABA whic 
oe rotectantagainet 


per cent in creams and lotions. Also ‘may be best Pp’ 


sunshine vitamin, see D vitamin. 


; os sis O 
surgery, on intestinal tract may cause paralytic ileus (P are se 
minal distensIO"" = are 


intestine) characterized by wind pains and abdo - jection 
of calcium pantothenate (50-1 00mg per day). preferably byin! fl vitamin 


used in prevention and treatment. Supplementary intakes © 
eral zinc rice! 


symptoms of mineral deficiencies in plants, W™” neyalé 
required by a plant are not in sufficient concentration ina 90") oy 
prevented from being absorbed by certain factors. specific $¥ Typic?! 
appear. Plants in deficient soil may grow but are far from ealthy- 
symptoms are shown in Table 18. 


qable 18: Symptoms of mineral deficiencies in plants 


minerals Symptoms ed 
ted: 
Lack of growth and leaves yellowing. Entire plant afferent 


Nitroge” Dark green stunted plants. Delayed maturity. Entire P 
phosphor? affected. - 3 
; Mottled yellowing. Spots of dead areas. Weak stalks- Roe 
P otassium more susceptible to disease. 
yellowing of young leaves. Veins remain green. 


sulphur 
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Magnesium 
Calcium 
Iron 

Chlori ine 
Manganese 
Boron 

Zine 


Copper 
Molybdenum 
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: . Older 
Mottled or yellow leaves. Leaf tips turned upwards 
€aves most affected. ; mand 
Inhibition of root development with aie ig 
Foot tips. Young leaves and roots most affec on ada 
Yellowing Of veins in young leaves. Stems 
slender. Buds remain alive. 


nted, 
Wilted leaves. yellowing. spots of dead areas. Stu 
thickened roots. 


i ins remain 
Yellow. dead areas between veins. Smallest veins 
green. 


A wollen, 
Death of stem. Leaves twisted. pale at base. S' 
discoloured root tips. 


Reduction in | 
affected, 


i i n. 
Young leaves dark green. twisted, wilted, misshape! 
Yellowing or twis 


i ost 
leaf size. Yellowing. Older leaves m 


ting and death of young leaves. 


talc, purified, native hydrated magnesium silicate containing © rive 
amount of aluminium silicate. Also known as French chalk. A | daily 
used as a release agent: as a lubricant in tablet making. AcceP re give 
intake is not specified. Permitted as a miscellaneous 4 itive. a 
inhalation of talc can cause lung disease (pneumoconiosis) 


tea, Indian, dried leaf has useful content of some vitamins ee and 
are drastically reduced when it is infused. Traces only of carte 
vitamin C in dried leaf but not detectable in the drink. B vitamins PI 
are (in mg per 100g). for the dried leaf and infusion respectively: i. acid 
0.14, trace: riboflavin, 1.2. 0.01: nicotinic acid 7.9. 0.1; pantot eng 
1.3, trace. 


Mineral ost 
Dried leaf is rich in minerals but infused tea contains only traces for 
minerals with high content of manganese (about Img per cup)- ce 
dried leaf and infusion respectively (in mg per 100) are: sodium * ** : ie 
tassium 2160. trace; calcium 430. trace: magnesium 250, !:P 05 om 
630. 1: iron 15.2. trace: copper 1.6. trace: zinc 3.0, trace: SU PI uy 


pyridoxine may help prevent tooth decay, particularly in childrer 


when taken at a daily dose of 10mg. Vitamins A and D essential durin 
S 


childhood for normal development of healthy teeth. Vitamin C. at intake 
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tin 
ic supplemen 
of 100me with each meal, has been used as orthodonti 
children, See also bruxism. 


roblematum. Has 
the chemical Symbol Te with an atomic force, known to be se ars is 
pOVeracentury, ingestion of tellurium fas dicates that the miner. h 
With a garlictike Odour of the breath. This - s and excreted ipsa 
absort Y the intestine, metabolized bay Si at least 24 per cent S 
TOutes other than the faeces. In sheep and een urinary ome 
20 Oral dose iS absorbed. After intravenous inje verse occurs after ti 
'S thre times that Of faecal excretion but the = for tellurium ae is 
“Cministration, Hence homoeostatic mak pew 2 human urine 
animals and humans. The usual concentration in 
er mi. 
_ the toxicity of Orally admi 
Makes 375-1599, 
Our on 


igh 
: ively low. Hig! 
ium itself is relativel arlic 
i d tellurium itse e rise to g 
er diet fed to rats for 21 a, recat was noted. 
breath in te its and faeces but serene oe ny A 
However, if given ag tellurium oxide ene cee with oedema an 
Petiog, ats developed redness of the feet a 
temp, Tary Paralys; 
and tellura 


: ble tellurites 
is of the hind legs with loss of hair. All solu 
i 
tes were found 


e Sea, Vomiting and de 


er g food. 
to be toxic at levels of 25 to 50ug p 
OMs. Oth 


ical 
stem were typ! 
| nervous sy: llurium per 
ion of the central Opg te i 
r dlewinghesed that the ak ta papa ay 
er stu ey su i sh 
: Pie min E-se Spa oS 
id 'Ncreased the ahs epee Lower paar A Beas 
s ae of occas even increased the ee but at higher level 
see lave oo eae for tellurium at ee 

sta possible pr : ARES : 
With Other trace minerals) toxic effec! 


ntation. 
temperature see seasonal suppleme: 


i a 
calcium or 
slow. pions is normal. 
sulting from a re tal blood calcium is (eevee 
ae = ae sated calcium when tingling (pins and need 
Teduction in the Spy eB atome oe 
It is characterized by 
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ft 
nds and feet: 
the lips, tongue, fingers and feet: muscular spasms ws ae = of low body 
spasm and twitching of the face muscles. May be in oe in the body)- 
calcium or respiratory or metabolic alkalosis (excess a 


S 
intravenou' 
E : ‘ s; by intra 
Treatment is supplementary calcium — orally in mild cases; by 

infusion in severe cases. 


intestinal 
a A in K by intes'! 
tetracycline, antibiotic. Prevents formation of vitamin 
bacteria. 


eee 


thallium, 


. . T. 
chemical symbol TI and atomic weight 204.3 
Thallium is 


d 

; r rats am 
a toxic mineral which has been used as a Pea, voritin 
other rodents. In man, symptoms of acute toxicity are — d convulsion 
diarrhoea, tingling, pain in the extremities, weakness, nits and pain in t c 
leading to death, Chronic poisoning leads to weaknes because thalliu 
extremities (polyneuritis) and loss of hair. Toxicity ee inistration. 7 i 
salts are rapidly and completely absorbed after oral adm fc dysfunctiO’ 
mineral accumulates in the body with age leading to Se ennie see! 
with fast heart rate and high blood pressure. Toxicity is Vike mineral: 7 
in cattle who have eaten plants containing high levels 0} ain enzyme” 

Thallium can serve as a cofactor in the activation of cert levels it 

including pyruvate kinase so it is possible that at very low 


have a function in the body. 


Soe 


thiamin(e), B, vitamin: 


thrombophlebitis, see phlebitis. 


So 


thrombosis, see blood clot. 


thymus, sland. concerned with 
Tesistance to infection, Fully dey, 


d 
an 
tem 
development of immune ca slow! 
eloped at 2 years of age t 
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Tegressi 
; Sive after 
— 
period of stagnation. Full activity requires adequate 
id. Methionine 


Vitamin 

A, cholj : 

itl in noch folic acid, vitamin B,, and amino ac! 
by. nt mother for full, efficient development of thymus in 


=  ~a 


thyr, 
Old, a 
| an ; 
endocrine gland found in the neck in front of and partially 
d of the trachea. See 


Surroundin, 

a ig the F : 

“ehipe rhyroidm. cartilage and the upper en 

'Sfreeg ae to the thyroid gland of 

Not less tha connective tissue and fat then dri 
Per gram sheet and not more than 2.3 
itisused ah. and. One gram dried thyroid equals > 
; has beeti use ‘ source of thyroid hormone in hypothyroi 
© increase s in obesity; kidney failure: chronic skin con 

permatogenesis. libido and milk production. 


Omg i 


ditions; and 


thyr 
‘Oto 
xicosis, see hyperthyroidism. 


thyro 
land mesg known also as L-thyroxine: 74. First iso! 
Containing. C. Kendall of the USA in 1919. Itis 2 natural thyroid hormone 

y hemi. ; atoms of iodine per molecu i 
forlongten synthesis. Used in the treatme 
' the Head therapy. D-thyroxine has been used to 
Obesity serum, L-thyroxine has been used to 

. See hypothyroidism: iodine: triiodothyronine. | 


um. Atomic weight 118.7. 


m the Latin stann 4 
lite; abundance In earth's 


tin, : 

aren mical symbol Sn. fro 

Crust j nature as cassiterite. stannite and tea 
Ith |S 6mg per kg. 

Soke been considered to be an essential trace mineral for some animals 

the 1960s:when rats reared on 4 tin-free diet were faund toiHave 

etn sulphate to each kg of their diet 


ret, 
arded growth. Addition of !™ 


Tes) 
tored normal growth. 


fami i eral 
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Functions of tin in animals believed to reside in: 


hich de 
1. its stimulating the transcription of RNA and DNA w' 
genetic characteristics; 


2. protein synthesis through RNA: tions of tin have been 
3. growth. probably a result of (1) and (2). No functi a 
discovered in man. oe ; measurement 

Food sources of tin are unknown because of difficulty in n foods aU" 
canned foods contain higher levels than fresh or ee called insia€ 
contamination from the container, Even this is reduce’ n3.5an 17m6 
Of tins are now lacquered. Human diets can provide betwee! 


termine 


toxic 

r iety. jetS 

per day, but only when some of the food is of the cannes fresh-food die! 

level is believed to be about 6.0mg per kg body coe cee in2 ie 
have a high safety margin. Legal limit of tin in canne SS! 


: in, exc 
100g food. As the toxic amount fora 70kg adult is pbc a come 
intakes of canned food can approach this level. A concen ales ind 
tin in 100g food causes toxic effects in experimental ani rsed bY feed 

Excessive intakes in animals cause anaemia, which can be reve! 
extra iron and copper: depressed growth. ' tis 

Absorption of tin and its salts from the gastrointestinal trac A 
and most is excreted in the faeces. F the abdome 

Acute toxic effects in man include colic; distension of 
(tympanites or meteorism): constipation. 

Chronic toxic effects in man include nausea: colic; headache: wea 
muscle pain: joint Pain: tinnitus (head noises). i 

Inhalation over Prolonged periods can cause pneumocon 


: ; : is 2 
disease). Maximum Permissible concentration in atmosphere 
cubic metre (inorganic 


tin) or 100ug cubic metre (organic tin). tm 

Medical uses of tin and tin oxide in tablet form include the trea 
boils, carbuncles and acne: tapeworm infestation. polis™ of 
high levels of tin can influence the meta pone ale 
mple, calcium levels in liver and femur ed: 


jf 
very p oe 


kness: feve" 


-. (une 
osis I! of 


ent of 
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Of haem: 
Oglobi : 
globin and enhances its breakdown. There isno direct effect on 


the blo ; 
od-forming minerals iron and copper. 


tinea versi 
4 sracterized eel known as pityriasis versicolor, a skin infection 
TOwn. Itiscom iple patches of lesions varying in colour from white 
areas are seen mon in young adults. Tan. brown or white. slightly scaling 
: ese areas ag the chest, neck, abdomen and occasionally on the face. 
plication of not tan but appear as white ‘sun spots’. Treatment is 
‘O affected a undiluted selenium sulphide shampoo ora 2.9 Per cent lotion 
it reas (avoiding the scrotum) for 3 or 4 days at bedtime, washing 


Betercinene inorganic mineral salts. specific deficiency of which is 
tissue salts ‘associated with particular diseases- Also known as biochemic 
first put for, Tissue salt therapy iS based upon homoeopathic principles 
and Bolatts bya German doctor. wilhelm H. Scheussler of Oldenburg 
by him from the years 1872 to his death in 1898. Dr Scheussler 

ssociated witha deficiency 


lieved 
that the disease process was always a 
nt, in correct balance. 


fo) 
~ One or = 
more tissue salts that are normally pres€ 
nt mineral saltsa healthy balance 


in 
istest ae cells. By supplying the deficie 
luoride): ¢ The twelve tissue salts of Dr schuessler are: calc. fluor. (calcium 
ferr, pho calc. phos. (calcium P Icium sulphate): 
Chloride: 2 (ferric phosphate ©! kali. mur. (potassium 
sulphate, kali phos. (potassi 
Nat. hes ie phos. (magnesium phosphate): nat. 
Aloxide) . (sodium phosphate): nat. sulph. (sodium sulphate): silica (silicon 
Tue a 

Witha ae of a particular mineral is not overcome by sole treatment 
Rinse renee: since the quantity in its preparation is minute. based upon 

Salt is more ik seen of dilution At this dilution the biochemic tiss 
Bistributed shouts influence the way in which the deficient min 
hoe date ie the body and hence rectify imbalances in tha! 
Seo in body cell can also influence minerals when they are pl" 
garded as having a “te nd tissues. Biochemic remedies may therefore be 
gulatory function on body minerals by influencing 


V i als 
itamins and Mine! 
346 


din the 


; err y cells an 
the distribution of anions and cations within bod De: 
extracellular fluids bathing those cells. Isis based upon hom er 
The preparation of biochemic tissue salts i tothe approp! Z 
principles of serial dilution and trituration. kale ae the resultant i 
is mixed with nine parts of lactose (milk suga completely homo tency 
is vigorously ground and mixed to ensure a the first deci of 
blend. This is termed trituration and comprises nh further nine pay a 
called |X. One part of this potency is mixed vn blended to Pr u vis 
lactose and the resulting mixture is exhaustive! bs ait this PO jofe 
homogeneous second decimal potency 2X. On me manner a5 ess 
further diluted with nine parts of lactose in a ae 3x. The per the 
and the resulting mix is termed the third decimal om that each sa this 
which is known as serial dilution (the X simply mean imal potency: in as 
dilution is ten-fold) is carried on until the sixth eee and is knOwe 
stage the tissue salt has been diluted one million athic potency: ry (0 
potency 6X, the most commonly utilized homoeop seldom nece tive 
dilution to 12X is sometimes carried out but it is bined withex™ 4 10 
continue beyond this. This constant serial dilution sei erm also apP' ighly 
blending (trituration) is known as potentization. a Mer is fina y rgue 
homoeopathic preparations. The potentized pow! aes thet 
compressed into small tablets that readily dissolve on pane! nga 
For best effect the following precautions should be inutes of ta 

1. No food or drink should be consumed within 15 mi 

biochemic remedy. , aint. ot 
2. Teeth should a be cleaned within the same act ne ie in daylé 
3. Alltissue salts should be kept in containers that will opel 
Or odours from other substances. be i mmedia 

4. Avoid handling the tablets apart from those to 
consumed. 


lie 
e supP 
>. Transfer to other containers from those in which they 7 minute 
should not be carried Out. This is to avoid contamination © Ag 
amounts of salt left in the biochemic remedy. templati" 
The following observations are also important to anyone con ) 
biochemic tissue salt remedies: ' fectio™® 
1. The remedies may be Used to treat acute disease (usually i ) 
and chronic disease (inflammatory and ‘degenerative conditions): 
2. Sometimes the cond 


[t- 
Se Maia 
"ton appears to worsen after taking tiSS 
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hi i ion, 
p i n infecti 
Pens dj ei like a 
illness. 
ij ing treatment of an acut 
it ha S during 
administration 


a 
to enter 
e body to fa 
oul ten low noe the serves 
¢ oe ie nae Fina then stage hed be sought. 
staan eh von homoeopathic one. 

toner, pr 
Consid, ati 


that 
ition except 

: ndition same 

eatment of a chronic anion en into 

ree a weeks gta ae phase to aaa au 
avenin may Occur pe to allow the sana re 

"ay, therapy should ea en the condition oa ly sensitive to 
Peration. Necessary w e-started. nduly s 

Id be ri hose u . 

Aretmended te is safe at remedies. alts but ae 

All biochemic tissue its presence in by tissue sal aatal| 

y es 

ACtose Should be aware of Bate is pampered Seca 

Ee 9 other mations be reduced and p 

e Sctiveness of t ela 

be Sought. 


are: 
issue salts 
Ive tissu irtone. 
5 the twel their t “ 
i ications of ve lost ion: 
"OPerties ang applica ieyoshal irculati 
tissu cir 
ide. indicated sista Poor aiiese to eee 

eg Mor. — calcium a Icers; eczema: pate May surface lesio 
&g,, Varicose veins: leg ul ic synovitis (a nails wherea 
“Nstipation: oo mead the skin; the 

; - the ; 

S€ases of the teeth: t 
&Xists, 


Cale. Phos. — cal 


d 
A ans an 
Ils in org 

motes healthy ce! 

hate, pro 

cium phosp! 

tissue. 


dstuffs: 
6 of foo ized 
imilation eneraliz 
tion eer eae and nose 
ists digestion, Hoes eeesers nlaeeti nia: inalterration 
S! assis! i lation: ink e} ia: i 
TOVes poor blood circul tly; helps shri simple anaem ruritus. 
Pruritus (itching) in the wee phos, treatssi in relieving p 
, j err. 
PS. In PhOcre ene pid 
With kali Phos. pro 


of the 
issues O} ‘, 
he tiss' ditions: 
slood and t incon ts 
leanses the es in pole te Pega Pe 
Icium sulphate. a products-1s laints ee head 
Calc. sulph, — eae toxic and was! tarrhal oa h. helps re 
ly = nembraneinfection cat calc. sulp Ithy. strong 
Ucous Ree ay es Se gat hesitiiaas 
© action of kal the elderly. sphate), m: en to ma Ff a 
8nd neuralgias in aherich in oxye 
dis: 7 


ie 4 


loriron 
ferric eh es pote eee * 
Ferr. phos. asataveites ae % 
blood ve 
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F jon, 
complements other treatments for anaemia: relieves coneerard 


inflammation. high temperature, rapid pulse. Should be given asas al a 
in the early stage of all acute disorders at frequent intervals. Is 4 ae aa 
all-round remedy for illnesses associated with ageing a" with chile 
Can be regarded as a first-aid treatment for any sort of muscular 
injury. 


Kali mur. — potassium chloride. indicated for any soft glandular swell 
or those associated with chronic rheumatic conditions. Shou 
in conjunction with calc. sulph. which complements its action th fell 
the blood. Specific for infantile eczema. When used alternatively pecific 
phos. is particularly beneficial in all children’s ailments. Kali mur. !$ 
for any sort of thick, white. gelatinous discharges: for a sluggish. UN. itis 
liver: for reduced bile production. When alternated with felt. P uehs: 
indicated for inflammatory conditions of the respiratory system Ke 
colds, sore throats, tonsillitis, bronchitis. problems assocla 
digestive system may respond to kali mur. 


Kali phos. — potassium phosphate, is indicated for mild nerve compar! ' 
that cause headaches: dyspepsia; sleeplessness: depression: et in 
reduced vitality; edginess. Regarded as a general tonic. May als© 


nerve-related conditions like shingles (infection of nerve endings with neil 
zoster); nervous asthma: nervous insomnia. In these conditions its 
action is accentuated by mag. phos. taken in conjunction wit 

ous 


Kali: sulph. — potassium sulphate. acts primarily on the skin and muc f 
membranes of all the internal organs. It treats the feelings of extre e 
cold and of heat: pain in the limbs; vague, generalized pains. ANY abn 
condition of the skin and mucous membranes. varticularly where re 
discharge or scaling, will respond to kali sulph. Specific for catarth. © 
condition of the respiratory mucous eet engs Al = eai60 riasis of 
the skin and fungal infections of athlete's foot ss so eat ie sili 
it restores brittle nails to health: with silica and be Se alos ental 


healthy hair. 


Mag. phos. = magnesillt Bee the anti-spasmodic tissue salt. Like 
kali phos: maintains a heaithy nervous system; in conjunction with this 
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tissue Saltit relieve. 


icpai n 
S cramping, shooting, darting and spasmodic pains. O 
''S own, mag, ph 


0s. is indicated for the painful conditions of sin 
neuritis, Sciatica and headache. Muscular twinges, cramps. iii d Kk 
oF Coughing and any sudden, sharp pains will respond to mag. pho: et 

SS More rapidly when the biochemic salt tablets are taken with a sip 
hot Water, 


ta mur, — Sodium chloride, restores to normal any part of the system 
wnatist Wet or too dry, where water balance is upset. Typical conditions 
clude headache: constipation; hard faeces; soreness of the anus: watery 
nares of colds; dry nose and throat: sluggish digestion: thirst. pei 
eve o' tears and saliva as in neuralgia and toothache: watering ere 
0 ‘ respiratory allergies; dryness of the skin: tiredness on waking: Eas 
h jalt and Salty foods. Nat. mur. stimulates the flow and produc! ion " 
neochloric acid in the digestive system. It controls water distributio 
or thout the body. Has been used to make salt-free or low-salt ae 
aes acceptable to the individual. Relieves insect bites and stings whe 
pied directly to the affected area. 
ie Sag Sodium phosphate, is an acid neutralizer. Excess acid can give 
"Se to theum, 


: : aH icient 
ee ‘atic conditions; digestive upsets; intestinal eee ang eis 
Ssimulation of nutrients. Nat. phos. relieves all of these states. 
"SBulate the b 


ile content and flow and so is indicated in bee eae 

Rundice, Colic, sick headaches and gastric disturbances. It ts lp oe = 

“orption of water and so with nat. mur. and fae aha Pisin the 

“Ontro} Y-water balance. Nat. phos. helps emulsi a < diabscrotonic 

;e8Stive system so it is indicated where fat igen oars lee 

difficulty. Specific for relieving gouty and eli conencn giving rise 
“Position of uric acid in the joints. Remedies any c 

© yellow exudates and discharges. 


i llular fluids 
density of the extrace! 

Nat. sulph. — sodium sulphate, controls Hoe water. Essential for the healthy 
(Which bathe the cells) by Spe a n adequate supply of bile to asdict 
Tunctioning of the net se . cells are excreted through the el 
wet ee eeesealaiae fluid from where they are eliminated ee 
Pe etane eee sulph. is concerned in this disposal so it is essential to 
the kidneys. = 3 


-6hCOUCU 
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it 
prevent accumulation of toxins in the cells and water. For this ee 
is indicated in rheumatic conditions: in biliousness: in treating 7 there 
in sluggish kidneys: in conditions causing a coated tongue: when 
excess bitterness in the mouth. 
Silica — silicon dioxide, acts upon the organic tissues of the body nwh re 
the bones. joints. glands and skin. It is indicated for any conditie throat 
there is pus formation like abscesses. styes and boils. An infiea d hai 
as in tonsillitis needs biochemic silica. It is also of benefit In a jratio™ 
conditions. Silica restores a healthy skin and normalizes the agin gilic? 
When rheumatic conditions are related to excess uric acid, asin 8° ental 


é i 
functions by dissolving the crystals and excreting them. Ths aa ro sili 


ile dementia) May res| 


aberrations observed in old people (sen 
ietY 
: yeving 4 
Often a combination of tissue salts is more effective at relieving silicé a 
id 


of related symptoms. Examples are mag. a 
migraine; ferr. phos., kali mur., and nat. mur. for couehs: ackache 
influenza: calc. fluor.. calc. phos., kali phos. and nat. mur. - eins a" 
and lumbago: calc. fluor., ferr. phos. and nat. mur. for varicose 
blood circulation problems; kali mur., kali sulph.. calc. sulph. @ atic? 
for minor skin ailments: ferr. phos.. kali phos. and mag. phos: en 
neuralgia and neuritis; calc. phos., kali phos. and ferr. poe e 


debility and nervous exhaustion. 


sig 
Titanium, chemical symbol Ti with atomic weight 47.9. Like aun by 
titanium is abundant in the earth’s crust and soil. It is poorly absO! ee afe 
both plants and animals. Most plants contain only 1g Pe & ‘00 
therefore poor sources. and nuts, fruits and vegetables usually ae 0): 
less than 0.5mg per &- Exceptions are breadfruit (6.0); taro (80): yam ( (all 
cassara (6.0); rice (2.0); avocado (1.0); dry beans (2.0) and corn (2: ). ee 
figures are wg per &)- UK diets provide about 800yg titanium pet ay: ie Is 
is no evidence that absorbed titanium performs any vital function inanim@ 
or that it is a dietary essential for any living organism. t 
Human organs and tissue contain very variable amounts of titanium: MO° 
soft tissues contain 0.1 to 0.2#8 Per g with lungs being the highest at grea 
Sree ng ere: probably due to inhalation of titanium-containing dust 
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Kidney, i 
. -¥!lVerand splee : 
ait can con Pleen contai 


tain betwee: 
; n 3. 
Ould not detected. Wh 
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n 1.44, 3.09 and 1.84yg per g respectively. 
5 and 20ug per g although in some cases it 
Titanium ; 3 Ole blood contains only 0.03yug per g. 
ingested ns ne non-toxic in the amounts and forms that are usually 
Water) for life. thee were fed titanium in large amounts (5yg per ml drinking 
aff ed. Toxic; lr growth, longevity and tumour incidence were not 
Often ity 


ae has never been found in any species. Titanium oxide is 
a white pigment in tabletting. 


to 
bacco amblyopia, see eyes, 


t 
“copherol, vitamin. 


torula 
and ig ‘torulopsis utilis. Strain of yeast less bitter than baker's 
ried produc varieties containing the following vitamins (in mg per 100g 
(3.5). Nicotj t): Carotene (trace); thiamine (15.0); riboflavin (5.0); pyridoxine 

ich wv Cid (50.0); pantothenic acid (10.0): biotin (0.1); folic acid 
es of RNA and DNA; together account for 12 per cent of 


(3.0), 
Atieg 


toxae: 
mi 
Pyrid, BOF 


: Pregnancy, may be related in some cases to lack of 
Oxine and 


more importantly folic acid. 


t 
Wea reactions, undesirable effects of vitamin therapy are rare in the 
hu. ut they have been observed. usually as a result of excessive intake 
Vitamins when self-administered as supplements. 
Or the water-soluble vitamins it is difficult to produce high tissue levels 
‘ause the kidneys readily excrete the excess when blood concentrations 
are above a certain threshold. There is no evidence that the body is able 
to convert excessive quantities of the B complex into their metabolically 
active forms above those normally present. 
Fat-soluble vitamins. however, tend to be stored both in the liver and 
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pill over into the 


in the fatty tissues of the body. When these vitamins S a 
come apP4 


tissues, toxic reactions occur and certain symptoms be 
summarized as follows: 
ed 
Vitamin A — first indications of acute vitamin A toxicity Wee re 
when seamen and Arctic explorers ate polar-bear liver which is 2 pareased 
rich source of the vitamin. Symptoms included drowiness. In essul 
cerebrospinal fluid (which bathes the spinal column and brain) Peau? 
vomiting and extensive peeling of the skin. Vitamin A quantities 
in millions of units were eaten. i 
At least twenty cases of children under three years of age ae e wa 
A poisoning have been described in USA medical literature. pe e theif 
usually misguided enthusiasm on the part of the mothers ps a dail 
offspring from 30mg (90000IU) to 150mg (4500001U) of vita 1088 
for several months. The symptoms of these chronic intakes inc gwelline? 
of appetite, irritability. a dry, itching skin. coarse. sparse halray 
over the long bones. Usually an enlarged liver was present. athe 
Much of our knowledge of vitamin A toxicity comes from India jents in 
Philippines where doses of 200000IU are given to deficient P? gulffe! 
outlying villages once every six months. From 3-4 per cent of thé nese 
loss of appetite, nausea, vomiting and headache within za howe amit 
side-effects last only a few days, then as the body distributes ¢ be amin’ 
deficiency symptoms disappear and the beneficial effects Of th 
are felt. kin 
Severe overdosage gives rise to generalized itching, rednes> of thee 
dry scaling of the skin and mucous membranes, cracking Of the outh 
of the mouth and lips. inflamed tongue and unis: ulceration of them 
and loss of hair. In addition there are fatigue, haemorrhages: reten 
water, tenderness of the long bones and a tender enlarged liver: "ight 
is continued there is mental irritability, sleep disturbance. 105s in welt 
and rises in the blood enzyme alkaline phosphatase which leads t? cale! 
deposition in the blood-vessels. 
Toxicity is unlikely if the daily intake is kept below 5000IU pet ké bo E 
weight (.e., 3500001U for a 70kE OF 111 stone individual) for not more!" 
200 days. Intervals of 4 to 6 weeks between courses of treatment ° 
recommended. These levels of intakes apply only when the vitamin iS 
used therapeutically and under medical supervision. There is NOW 
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cre 
for an osneaeie to give large daily doses of vitamin A and its analogues 
Mainly to vitamin ne for cancer. The symptoms mentioned above apply 
ACidis not Stored alcohol (retinol) because it is stored in the liver. Retinoic 
thetic Stes used where high blood levels are needed quickly. 

Utat iNtakes i ia vt analogues (retinoids) can induce toxicity symptoms 
aid useq to i il an those Of vitamin A. The widely used | 3-cis-retinoic 
Membranes Of th acne gives Side-effects confined to the skin. the mucous 
When feet ssi the nose and the eyes. Toxic symptoms rapidly 

of Vitamin Aap quent with the analogues is stopped. Reducing the intake 

and its analogues is the only treatment for overdosage. 

vitamin D=| 


here j 
Ptoxic 'Sanarr 


Ow gap between the nutrient requirement and 
N Over pro cn S five times the recommended intake (50ug daily) 
and Calcium Bec ‘Periods can lead to high blood calcium levels in infants 
Toxicity is “Position in the kidneys of adults. 
a Minister, ore likely in children, either because of excessive doses 


>! Some ing Y¥ Over-zealous mothers or because of increased sensitivity 
in chilg: fants to fortified 


OSE. As little asf 


dren Sp milk containing the vitamin. The usual signs 
f Urine with OSs of appetite with nausea and vomiting. Excessive passing 
altemate consequent thirst are soon evident. Constipation often 


the bon, S with diarrhoea. Frequently there are Pains in the head and in 
ming Abs child becomes thin, irritable and depressed. eventually 
heart, lun, Pored. Calcium deposits are laid down in the arteries, kidneys, 
In adultes and other soft tissues and organs. Death can result. _ 

for lon, Wert regular intake of more than 1OOOOOIU (2.5mg) of vitamin D 
Nau: a, ere Is required to produce the Spee symptoms of or 
dehydration (ne constipation. excessive peste 2 sane. arene be 

Calcium in the SS Obvious but more serious eee s sie eons 
to death '€ soft tissues and organs and eventua y kidney ig 
High doses of vitamin D are used in treating metabolic bone disease, 
YPOparathyroidism, malabsorption and certain arthritic conditions. Potent 
Preparations must be taken for long periods so close medical monitoring 

'S essential. 

© Only treatment for vitamin D overdosage is to stop taking the vitamin. 


Vitamin E — the only side-effect noted with this vitamin is muscle weakness 
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nn = people taking at least 600IU daily. Many more have taken from 
© 1600IU daily with no ill-effects. In a period spanning forty yea" 


doc i 
tors at the Shute Institute in Canada have treated over 40000 patient 
i e-effect® 


with itami 
i ac vitamin Eup to 5OOOIU daily with no discernible s d le 
eon nally there isa transient rise in blood-pressure in susceptible Pe ss 
for ig te daily but no effect has been noted in those being oe, 
ein lood-pressure. Both muscle weakness and the raise ed 
to ae o disappear when the vitamin intake is stopped O'? oe 
ee ay Occasionally contact dermatitis has occurred W ining 
hii ones oil to the skin or even an ointment OF cream one 
n er gram. i cat 
reaction. per gram. Reduction of the potency remov 
can cause 


mine 
ping a 
eS: 


Thiamine — i 
ine very occasionally injections of thia 
nclude itc 


po eornag reactions in susceptible people. Effects 

evan et : vi of injection: swelling of the tongue. li thing 

ae itching and sweating: sneezing. wheezing, difficulty n ie gure 

a he osis (where the skin becomes blue); nausea: lo apres 

ad ry rarely, death has resulted. No side-effects hav’ 
orally-administered thiamine. 


e been re 


Nicotinic acid — | i beg 
bieehvtised tored “a ae = of between 3 and 10 grams daily have clude 
flushing of th sae lood cholesterol levels and the toxic reactions!" ine 
Athoe alas ae of the face, neck and chest accompanie iat 
this fash fee nile Peni site of patients so treated continue dry 
chica ie ceced IE this therapy. In some there are 12° ic 
accompanied b eae, of the skin, Occasionally jaundice 2% : s 
many as 20 to ae penceat pert as abdominal pain and hea ache ‘3 
cent of pati C 
can worsen. Patients treated. Gastric and duodenal ule 
Nicotinamide in simi 
has aeaaetl aaa peg does not cause flushing but liver dame 
under close monitoring in sees et therefore be used with caution es 
. el j 
gout, diabetes and liver disease oa pe so gastric and duodenal ulcer 
gnant women. 


Pyridoxine — until recently was beli 

* 3 l€ved to b e 7 

time it has been known to neutralize the Bree although for som 
e drug levodopa US 


355, 


Vitam 
Amins and Minerals 


In treatin Park; 
Subjects ee kinson’s dis 
com th® tOok more than Tee eeu! eye 
aily Bene study is ae talloras g pyridoxine daily but the most 
ave 9; Of at le = 
emboe tise to itn ee pyridoxine taken over 2 to 40 months 
to tes started with a et neuropathy in seven subjects. Typical 
in hand 8 inability tow a ness in the feet and unstable gait. This led 
Within 8 Small objects bs steadily, particularly in the dark, and difficulty 
inthe enonths, sufficient t umbness and clumsiness of the hands followed 
are in feeling in lips and t ‘0 impair typing ability: there were also changes 
3 the range of 0.36 oe Normal blood plasma levels of pyridoxine 
supp ® and above dh 1.8ug per 100ml but those patients had levels 
Withd Mentation, the | er one month's abstinence from pyridoxine 
indic Tawal of pyrido level fell to 1.7ug per 100ml plasma. In all cases, 
oe marked apes led to improvement in symptoms and tests 
Fe, Months. Non pee of the nervous system, but the process took 
ie © was below 2 non these patients experienced symptoms when their 
™ the more us Mg pyridoxine daily. There is no evidence of harm 
lea ual daily dose of 25 to 100mg taken for PMT. 
nytoin ee fey has been reported between folic acid and the drug 
amin is cer eaie treating epilepsy. Hence balance between drug and 
igh folic acid: and best left to the medical practitioner. 
cid intakes can deplete vitamin B12 stores in the body. If given 
sulting from malabsorption 


Ose sufferi 
Vitamin aati from pernicious anaemia Te: 
12. high-dose folic acid can mask the blood anaemia symptoms 
fe) 


Ut al 
"agate spinal column nerve degeneration to continue. Hence the 
or vitamin oe diagnosing megaloblastic anaemia as due to either folic acid 

Oral the 12 deficiency. : . : 

latulenc Tapy has given rise to loss of appetite. abdominal distension and 
temnen, Occasionally injection of folic acid can cause transient rise in 
‘ure and symptoms of fever. 
ve never been 


ral dosage ha 
curred following intramuscular 


Vit 


auienn B,, — toxicity reactions from ©} 
ee Very rare allergic reactions have Oc 
jection of the vitamin. 


Riboflavin — no reported toxicity reactions. 
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frer longte"™ 


Pantothenic acid — no reported toxicity reactions even 2 ‘ 
_ : rthritis. either 


treatment with up to 2 grams daily in cases of rheumatoid a 
orally or by injection. 
- ent to impart 
Carotene — generally accepted as safe, even at intakes sufficient 

a yellow colour to the skin. 

ily: 
- ae ‘ven sme al 
Biotin — no adverse reactions reported even in infants given 5 
orally or by injection. for skin lesions. 


vitamins. ever a 
oid large (ie 8 ote 
ffer from inher 4 
ystine OF ui 


Vitamin C — generally regarded as one of the safest 
taken in massive doses. There are some who should av 
than 1g daily) intakes of the vitamin because they su 
metabolic diseases giving rise to excess oxalic acid, ¢ =A 
in the blood and urine. They have a greater tendency to form : intakes 
Such disease is rare and most people can tolerate vitamin ‘An 
to 3g daily and even more. Those who suffer from kidney stones@ nin € 
who are taking oral anticoagulant drugs should take high~ 
with caution although intakes of up to 500mg daily can be to) 


these people for long periods. ud sea 
Physical signs of overdose are gastro-intestinal and inclu etic 
abdominal cramps and diarrhoea. The vitamin can also act a2 ces? 


ng eé 
moving r taken 


causing increased urination but this can be beneficial in re' 
amoun that 


body water. If a high intake causes diarrhoea, reducing the 
by 500mg or Ig daily will often reduce the side-effect. Previous out 
high vitamin C intakes can destroy vitamin B,, have now been dies 


trace elements, also knownas trace minerals. They are element pet 
occur in the body at very low concentrations, usually less tha ontly 
cent of the body's weight. At least 15 trace elements are Pl " i 
recognized as essai | for warm-blooded animals and birds. TheY ane It. 
order of demonstrate need, iron. iodine, copper, manganese. zinc. © ickel 
jybdenum. selenium, chromium, tin, vanadium. fluorine, silicon. ™ ut 
moly' nic. Man's needs for twelve of them has been demonstrated Be 
and that the other three — arsenic, nickel and tin— are also essenti@” 
clk ereating deficiencies of these three in modern diets has D 

i 
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Conduc; 
al Ucive to lack of kno: 
wledge of their specific roles in man. All trace 


le 
Ents 

be Can also 
ee be toxic i ; 

harmful eee ae Sicy man but in most cases the range of intakes 

Man and these i s wide. Some trace elements are positivel 
e include cadmium, lead and m Miata 
‘ ercury. 


Table 
19: Rec 
omme 
nded daily intakes of selected trace elements 


Age 
Cu 
Inf (yrs) Mn F 
‘ants aa (mg) (mg) (mg) bal i te 
50 
hildren ang 0.5- entn 0.5-0.7 0.10.5 10-40 1040 30-60 
Slesce 13. 1.04. 0.7-1.0 0.2-1.0 20-60 20-60 40-80 
nts 4.6 aye 1.0-1.5 0.5-1.5 20-80 20-80 50-100 
‘ 7-10 rier 1.5-2.0 1.0-2.5 30-120 30-120 60-150 
dults 11+ 2.03.0 2.0-3.0 1.5-2.5 50-200 50-200 100-300 
0-3.0 2.5-5.0 1.5-2.5 50-200 50-200 150-500 


2.0- 
3.0 2.5-5.0 1.5-4.0 50-200 50-200 150-500 


and ir 
: On recs 
mmended dietary intakes are quoted in the 


Th 
 funce; 
Of m Nctions of 
tr. A 
‘ace elements in the body are as integral components 
cro-elements. they 


Play / zyme 
¥ Ro part in epoch hormones. Unlike the ma 
lecty ructure make-up of the body (with the possible 
Wholly yte balance. A\ ibute to the 
e Y OF partially re n excess Ora deficiency of trace elements can be 
~ “Ments in peri responsible for a number of disorders. The toxic trace 
8N insidious ~ ular may accumulate in the body and produce ill-effects 

Stimat anner. 

ave es safe and adequate daily intakes of selected trace elements 
Research ¢ recommended by the Food and Nutrition Board. National 
9. ‘council — National Academy of Sciences. ! 980 as shown in Table 


1 

tr 

‘avel sickness, see nausea. 

ffects include transitory 


tr 7 
etinoin, vitamin A acid: retinoic acid. Toxic 


vitamins and MB 
358 


F kin. 
stinging, redness, allergic dermatitis when applied to $ 


triamterene, diuretic. Impairs folic acid utilization. 


relax 
trifluoperazine, antidepressant. a ae absorptiO 
intestinal sedative, sedative, anti-nausea agent. 


face 


- 410 of 
= ither side of 
trigeminal neuralgia, severe. brief. lancing pain eth jarge 408” 
Known also as facial neuralgia. Has been relieve 
thiamine (50-600mg daily). 


4 from 
aoe «rst isolate! al 
triiodothyronine, known also as liothyronine: T3. ja 952. natu 
thyroid gland by J. Gross and R. Pitt-Rivers of the UK ; per mo in thé 
thyroid hormone containing 3 atoms of pomee use ovel 
triiodothyronine. Can also be obtained by chemical en andtum 
initial therapy of hypothyroidism because it has a faster act! 
rate than thyroxine. den infant ° 
Elevated blood levels have been found in victims of sudde 


syndrome. See hypothyroidism: iodine: thyroxine. 
a 


diet... 
tryptophan(e), essential amino acid normally supplied by te narioe 
been used to treat depression in high doses along with nic° rophan 
pyridoxine and vitamin C. Precursor of nicotinic acid; 60mg tTYP fficie? 


necessary for each mg of vitamin. Tryptophane in diet will not bes" | sate 


ath 


PCy . ji i F 

» Pyridoxine and biotin. heat Bs 
is of erve and brain function. Vit@ jon 
required for synthesis of serotonin. lack of which produces depres 


a ae 


tungsten, chemical symbol w from the alternative name wolfra™ 
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Atomic Weight is 183.85. Occurs naturally as wolframite and scheelite. 
'S an essential mineral for the micro-organism Clostridium thermo- 
ucum Where it is a cofactor for the enzyme formate dehydrogenase. 
a 1 roknown function in animals but theres interaction between unaeten 
- molybdenum. When rats and mice were given drinking water supple 
dy With 5g per ml tungsten for life, there was a slight enhancement 
Aowth of rats. The same treatment shortened the longevity of mice. 
Nother Criteria were normal. No effect was seen with goats fed tungsten 
nga cot 0.06 or | .Oug per g food; growth, haematocrit. haemoglobin, 
oe ination, conception, abortion rate and sex, number and ee 
in kde Were the same in those goats receiving low levels - hee 
to — on the higher intake. However, the tungsten-low met icy 
i “tow higher Mortality and an elevated reticulocyte count. Tung: 

Ncrease the lifespan of rats deficient in vitamin E and Spear 4 

© UK diet supplies less than lug tungsten per day so any ess 
satuitement for the mineral would be small. Tungsten is well abec! a 
Bee after ingestion, much of it is found in the urine. The main oe O ne 
ie oh. that retains tungsten is the bone but the significance of this is 
Own. 


So a eee ee 


U 
__ 


pul 
. dy cells 
ubiquinone, vitamin-like substance found in all body enzyme 


‘ nsfer CO! as 
Particularly rich in heart muscle. Functions as oxygen - Known als 
Synthesis dependent on vitamin E. Rich source is yeast. 
coenzyme Q. 


, mucou? 
ulcers, loss of substance on the surface of the skin oF 
membranes. oll 

Decubitus — see bedsores. amin E (4006 
Indolent — one that will not heal. May respond to oral vitam ie 
daily) plus direct application of vitamin E cream. nt wit 


indole’ 
Leg — sometimes associated with diabetes. Treat as for pei es 
vitamin E or folic acid, 5mg tablets three times daily and in 
with additional injections of 20mg twice weekly. four 
Gastric — has responded to 150000IU vitamin A daily for daily) 
Mouth — prevented by adequate intakes of riboflavin (1OM€ 


vitamin A (7500IU daily). May be treated by same regime. 
Varicose — see indolent ulcer. 


aoe 2, eee 


eeks 
plus 


V 


ee SS 


Vanadium, chemical symbol V. Atomic weight 50.9. Widely distributed 
iN ores; abundance in earth's crust 100mg per kg. 
An essential trace element for rats and chicks. it may also be necessary 
Orhuman beings. Deficiency in animals causes reduction in red blood cell 
Production leading to anaemia; upset in iron metabolism. lack of growth 
Of bones, teeth and cartilage: increased blood fat levels: increased blood 
cholesterol levels. It therefore functions in growth; fat metabolism: blood 
Production: and possibly in prevention of dental caries. Feeding vanadium 
to deficient animals reduces blood fat and cholesterol levels. 
Vanadium in the form of vanadate ions inhibit the cells’ sodium pump (see 
Entry). Vandayl ions can mimic the effect of insulin on glucose oxidation 
Y cells in in vitro experiments. Similar in vivo experiments on rats indicate 
that vanadium can reduce the blood sugar of normal rats, making them 
YPoglycaemic. The trace mineral can also reduce the high blood sugar 
levels of diabetic rats to normal. Hence a simple vanadium salt, sodium 
Metavanadate, given orally, appears to have the same effect as injected 
iNsulin in diabetic rats. These beneficial effects are only seen with very low 
dose vanadium — at high doses the mineral causes kidney failure. As 
Vanadium is able to enter the brain, it also reduces the animals’ desire for 
food, presumably by an action on the appetite centre in that organ. 
Excess vanadium in man may be related to manic depression. Manic- 
depressives, when fed a low vanadium diet or given extra vitamin C (to 
Temove excess vanadium) showed great improvements as their body levels 
Of vanadium fell. Daily intakes of vanadium in the diet are probably between 
100 and 300yug. Most of this passes directly through the system, 
unabsorbed, but some is retained in the bones and liver. 
Food sources are (in zg per 100g): parsley 2950; lobster 1610: radishes 790; 
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240: strawberries a 


dill 460: 

60; lettuce 280; gelatin 250; fish bones 
; - cucumbel *"" 

ines 46: CU ntail 


whort ; 5 : 
fee ee ee sard 
: oO : ; 
less than lug per ‘ghe. tomatoes 4: potatoes |. All other foods CO 
Proce: , 
ee ae may contain more than the fresh variety becaus’ ‘ 
oe rom the vanadium in the stainless steel of processing ple i 
mineral na Bee not been reported except the possibility that the "4 
ay be related to manic depression. 
ein: 


varico: 

Bioflavonoids aoe swollen. knotted and dilated condition Of tice 
condition. Vitamii = dalle) plus vitamin CS08m6 daily) ca” i revel! 
phlebitis. Le in (400-6001U) daily can reduce swelling. pain and Pr 

. Lecithin (5-15) daily complements actions of vitamin E. 


tide 
hormone or ADH. A Per on 


5 the reaps” P 
body: sed 


vaso 

ele also known as anti-diuretic 

of water by the ie in the pituitary gland, that increas 
ney so preventing excessive losses from the 


medi 
ically to treat diabetes insipidus 


veganism, ex : 
fish; fowl or ee ee of vegetarianism where nO product of anime 
vitamin B,2 deficiency ee Practised by vegans who may be prone h 
contain the vitamin Bees this can be obtained from supplement wh 

sufficient B,2 acceptable a by fermentation. Spirulina, an alg. can upp 
by exposure Of skin to s vegans. Possible vitamin D deficiency 0V€ One 
derived from yeast. unshine or supplements containing the ita" 


vegetable oils, importantso 
= 16} =, 
fatty acid, linoleic acid. Tes of vitamin E and the syunsaturate™ 
Soft margarine made from the: igsc) 
SE Oj 
these nutrients plus vitamins A oe also provides useful quantities of 


ee 


ins ‘ 
and Minerals 


Secon % Daily requirements of E jn one ounce (28.5¢0) 
= — i "5 


some are g00d source 
n D but usually some 
t for vitamin Bi2- 

quantities of vitamin 
hods. Invariably 


Vegeta 

Of its see completely devoid of vitamin A, but 

Vitamin £ ron carotene. They contain no vitami 

Concentrati ost supply all the B vitamins excep! 
ions vary. Some vegetables supply good 


“Carot 
(] | i 
Some onan VMI E BH aa hl 
3 eel varie Mari when vegetables Me ceeked : ouhage 
Eee Hu le asparagus. broccoli, Brus sprouts. : 
icory (endive), celery. endive (chicory). oak lettuce. 


Tsley 
. Plantai A 
Oot Taney ReCee oe spinach. spring greens. turnip tops, watercress: 
clude artichokes. beetroot. carrots, parsnips, potatoes. 
ded surface 


Pumpki 
Pkin. cs 
VegeRbys a eee turnips. yam to which can be a 
The Zontnbat ag aubergine (eggplant). cucumber and marrow. 
shown in the eee of vegetables to vitamins and minerals in the diet are 
and minerals ee ears Ge charts. Also shown are the amounts of vitamins 
In i 
Ser alsorsuees. the vegetables after cooking. 
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% Vitamin remaining after cooking 


& S&S 8 6 


SB\QRBn Yooy 


Folic acid 
Biotin 


SQ\GEWBSA yeayuaaig 


Folic acid 
Biotin 

m 

fe) 


Carotene 


(suead) sasing 
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Minerals remaining after boiling 
Minerals cannot be destroyed but 
poring Processes. All losses can be recov 

ater, : inhard. Losses 

More minerals are lost from food boiled in soft water than recooking 
are increased by using large volumes of water an | He water overnight 
Which increases the temperature. Soaking vegetab| ras 
May also cause losses of some minerals from vets Caine 
he charts indicate minerals left in the food a 


during 
re leached from food duri 
ies ered by utilizing the cooking 


100 
90 
80 
70 
60 
50 
40 


30 
20 
10 


% Minerals remaining after boiling 


Cu MgMn Cr Co Cu Mg Mn 
ae Green beans 


Cr Co Cu Mg Mn Cr Co CU 
Broccoli Carrots 


% Minerals remaining after boiling 


Cu Mg Mn 
Cr Co Cu Mg Mn Cr Co Cu MgMn Cr Co Cu Mg Mn Ss eae 
Kidney beans Peas rope 


Se ie bers Ss eee 
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a 
vegetarianism, practised by those who eat no meat, fish or fowl. se y 
benefit from vitamin B,, supplementation but probably obtain ene ig 
dairy products in diet. Same source for vitamin D. Tend to recél 
intakes of folic acid and vitamin C because of dietary habits. 


veruccae, see warts. 


4 acid 
: nucleic 
virus, the smallest of parasites. Consists of central core of : tor 


and an outer cover of protein. Wholly dependent on bacten ial Frectv® 
animal cells for reproduction. Nucleic acid represents peri 
material. Best natural defences against viruses are adequate vi oolU) and 
vitamin C. Viral infections best supplemented with vitamin A ( 


vitamin C (up to 6g daily). 
e 


se stane 

vitamin, derived from ‘vita’ (meaning life) and ‘amine Ur emist 

incorrectly assigned to all vitamins). Term first used by Polis nnot be 

Casimir Funk in 1911. Micronutrient essential for health that cA vided 

synthesized in sufficient amounts by the animal or human ‘and © 

into fat soluble — A, D, E and K — and water-soluble — p-comple 
Vitamins must Satisfy three criteria: 


1. adequate amounts supplied only in the diet: . 
2. deficiency produces discrete clinical symptoms and disease: 
3. disease and symptoms cured only with specific vitamin. 


idee jotin 
Exceptions may be vitamin D (produced in skin by sunshine) and P 


and vitamin K produced by intestinal bacterial synthesis. 


vitamin B;, nicotinic acid. 


-1— 1m. adenine (no longer regarded as a vitamin) 
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1 


amin B ,, 


r ( 
8rowth factor for micro-organisms but not for man. 
amin B, , 


8rowth factor for micro-organisms but not for man. 
itamin B 


to» Unindentified growth and feathering factor for chicks. 


Vitamin 
B ; aS 

Ne Unidentified growth and feathering factor for chicks. 
Vitamin B 


min B,, derivative of vitamin Bi. 


i ae ee ge ee en ee 
“amin Be, 


folic acid. 


Vita, 
min BT, carnitine (no longer regarded as a vitamin). 


Vitamin Bx, para-aminobenzoic acid. 


we DS as Se el ae a ere 


Vitamin F, onceapplied to polyunsaturated fatty acids. especially linoleic 
acid, but now no longer used and officially not recognized. 
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min). 


vitamin H,, procaine (no longer regarded as a vita 
ors 


ive. Fac! 
adenine derivative. Feta 
btful significance i 


vitamin L,, ortho-aminobenzoic acid; L). 
presumably necessary for lactation. Very dou 


beings. 
vitamin M, folic acid. 


anil: 
tedasa vita™ 


vitamin P,  oldname for carotenoids but no longer acceP! 


vitamin T, also knownas tegotin, termitin. factor T. vitamin 7 ori inallY 
Goetsch’s vitamin. Complex of growth-promoting SU stances: "ture 
obtained from termites. Also present in yeasts and fungi. Pro acteri2® 
of known vitamins and growth-promoting factors but never char 


f 
; othe 
vitamin U, the anti-ulcer Substance reported in cabbage leavesantig be 
green vegetables. It is NO longer accepted as a vitamin. BelieV¢ ice 
L-methionine methylsulphonium salt. Has been used to treat gastric U 


Se Bata aeeded fot 


Fume: 
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aeunlete Utilization of the other: where both are required for a specific 
“Ress, amples are: 
if > 
ph Vitamin D ssential for absorption and assimilation of calcium and 
> hate: 
voamin c €ssenti i i its i tion into 
‘ €ssential for f iron and its incorpora 
Naemoglobin absorption o 
4, enn Possibly Needed for the absorption of calcium gies abi 
Bat (vitamin i r iron utilization in making 
*aemoglobin B.). essential fo: 
consti E. complements the action of selenium. Selenium is a 
to be ont Of the enzyme glutathione peroxidase but vitamin E appears 
6, zine tal for its function also. 
7. Zing crates Vitamin A from the liver stores; 
8. ae # €ssential for absorption of folic acid: 
9. um €cessary for absorption of vitamin B,,: Be, 
Product, and vitamin Be are essential and function together in the 
10, pe” Of essential 


brain transmitters: 


formar eresium and vitamin B. combine to Prevent kidney-stone 
On; 


~ Mangan, 


se is needed by intestinal bacteria for synthesis of vitamin K. 
ee enim 


0, depigmentation Of areas of skin 
Odu en 


: atural pigment melanin. Conditi 
ee 'ght Probably 


mM cosmetic blemish. 
A, 50mg by injection twice daily plus 100mg 
On improved after 6 to 8 months. May be 


nal pantothenic acid, vitamin B,. zinc and 
to stimulate melanin production. 


tWice N treated with PAB 
‘ay orally. Conditi 
Comp} y y 


©Mented with additi 
@Nganese 


WwW 


ink 
as F vitamin 
warfarin, anti-coagulant drug. Acts by inhibiting action of 


: nals? 
warts, common. benign skin eruptions caused by 2 virus. Ne ate™ 
as veruccae. Have been treated with directly applied solution? min E 
solubilized vitamin A palmitate. Alternatively may respon 

oil applied directly plus oral supplement of 4001U daily. 


wheat flour, May be wholemeal (or wholewheat) flour in Fi May 
whole of the wheatgrain is ground with nothing added or taken oved 
also be white flour from which the bran and wheatgerm have bee vital"? 
before grinding. White flour is inferior in its contents of minerals an id (Bs): 
but is fortified with calcium. iron. thiamine (B,) and nicotinic ss 


50 


- Wholemeal flour 
Fortified white flour 


30 


% Minimum daily needs in 100g 


Biotin 


vo 
5 
2 
8 


Folic acid 
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Wholemeal flour 
0 Fortified white flour 1) 


8 6 


& 


% Minimum daily needs in 100g 
% Desirable daily intakes 


MINERALS 


Meee Se 


at grain situated at the lower 


he: 
eee ote Gages et 3 per cent of total weight of 


€nd;: consists of root and shoot. Makes up t veigh 
grin Cle tat weatgerm 8&2 OTE 0 ca than 
(2000mg daily) more effective in preventing l\ ints: 

vitamin C Bt Usually stabilized by mild heat but product is still an 


excellent source of minerals and some vitamins. 
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Wheay : 
Brain. Ric expressed or solventexttacted oil fom =~ 


oll et? 
; Nsourceof vies... 5 ag 
*Cids (41 54g ae E (190mg per 100g) and polyuiisu NWN) 
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Whe 
Y factor, orotic acid. 


— 


Who} 

ingredirnt S, comprise barley, oats, wheat and corn which are 

Vitamin ie muesli. All are meaningful sources of the B vitamins and 
‘Ong with the essential minerals. 


ver 109 


% Minimum daily needs in 100g 
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3 
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rd 
cd 


Wilson’s disease, hepatolenticular degeneration. vents are v0 
disease that occurs most often in children whose a e tissues yin 
relations. Excessive amounts of copper accumulate in corel in 3 
defective synthesis of caeruloplasmin (which carries ¢ a Jood pla 
the liver and hence allows copper to be transported in te jiver aN? ays 
only loosely bound to albumen. Deposition of copper in te Fi kidne ng 
leads to cirrhosis of the liver and brain disturbances. That! eye caus! 
causes renal dysfunction. The mineral is also deposited in oe the core? 
a golden-brown or grey-green pigment ring at the edge of cule for™ 
Radiating brownish spokes of copper deposits_on the lens cap’ 
the characteristic sunflower cataract. ex ces? 
Treatment is by avoidance of foods high in copper: chelation of the a8 ne 
copper with chelating drugs such as D-penicillamine or ethylene we 
tetraacetate: displacement of excess copper from the body with pee 
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yantitie> 


is, Excessive q 2 


least 1 5mg zinc element daily and possibly double thi Se anatoe hal 
of zinc will not cause faster healing so there is nO point in taking 
the recommended supplement. 


Xx 
eee 


t 
ansparen 
i i e of the tr 

i nd degenerative diseas' 

*erophthalmia, drying a 
Part of th 


i eficiency. 
sociated with vitamin A di 
le eye as 


Y 


ce 
; an in the HA 
yeast, excellent source of all minerals but particular ly rich 5 ilar but | 
minerals including chromium and selenium. Torula variety i apart from 
devoid of chromium and selenium. Useful source of B vitamins 


ly 
plete 
yeast extract, very rich source of most of the B vitamins but c° oe (in 


devoid of carotene. vitamin E and vitamin C. B vitamins Pre doxine ae | 
Mg per 100g): thiamine 3.1: riboflavin 11: nicotinic acid 67: PY" per 1008 
Folic acid level is 101 ug per 100g: vitamin B,, content is 0: a 


ry hel 
yogurt, useful source of some B vitamins plus fat-soluble variety: Heel 
potencies than milk because of bacterial synthesis. providing a 26: 
be ae is 0.008; carotene 0.005: thiamine 0.05: rbot ai. 

icotinic acid 1.16: pyridoxine 0 Oa: Flin vateamin BOW 

B,, trace; vitamin Das Pi folk: acid 0.002: viamin & 
Mineral mall 
Excellent source of calcium, A ride. 
but useful amounts of the co ee lag {5 of 
sodium. Mineral levels vary, according to variety et the following rane A 
(in mg per 100g): sodium 64-76; Potassium 220-240: calcium 16 ie 5 
Magnesium 17-20: phosphorus 140; jron 0.09-0.24: copper 0.04-0.10: 2" "i 
0.60-0.69: chloride 150-180. i 


_ 


Zz 


et 
* Chemj 
fOr plants, e'<2! Symbol Zn, at 


S, ani omic weight 65.4. Essential trace mineral 
‘animals and human beings. 


Excretion 


Mainly via the faeces but 
some lost in urine. Low intakes 
Cause less losses; high intakes, 
excess is simply excreted. 


Excessive loss in: 

Alcoholism 

Kidney disease 

Liver disease 
Drugs cause extra losses eg. 
diuretics of thiazide type or 
lower losses e.g.. diuretics of 
frusemide type. 


in shest Concentration 
but mate Semen and sperm 
also h vee, ver and kidney 


Ha concentrations. 


is lackin SO in hair — when zinc 
Stops © hair growth slows or 


Relationship to Other Minerals 


Zine accompanies calcium in the mineralization of bone and when 
Calcium is lost from bone. 


High copper content of blood can depress zinc absorption from the 
intestine; high zinc intakes can reduce copper absorption. Increase in 
Copper: zinc dietary ratio from normal 4 to 14 or 20 causes increased 
blood cholesterol leading to atherosclerosis. 

Cadmium, a toxic non-essential mineral. antagonizes zinc intake from 
food. Zinc can help detoxify high cadmium body levels. 
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Best Food Sources 
in mg per 100g 


Oysters 

Liver 

Dried brewer's yeast 
Shellfish 

Meats 

Hard cheese 
Canned fish 
Wholemeal bread 


Eggs 

Pulses (beans) 
Wholegrain cereals 
Rice 

Greenleaf vegetables 
Potatoes 


Factors Reducing Dietary Zinc 


Two most important are: 
Food refining 
Food processing 
e.g. production of white flour 
from wholemeal causes 77 per 
cent loss of zinc: refining 
unpolished brown rice to 
white rice causes 83 per cent 
loss; processing cereals from 
wholegrains causes 80 per 


cent loss. 


sulphate (22.7). 


Zinc Supplements (zinc in mg per 100mg) 
Zinc amino acid chelate (1 0): zinc gluconate (13): zinc orotate (17): ZINC 


Absorption From Food 


On average. 20 per cent of 
zinc in oe is absorbed. za 
from animal and fish sources ! 
better absorbed than that 
from vegetables and fruits- 
This is due to high cysteine 
content of animal-derived 


foods. 


Factors Limiting Absorption 


Phytic acid in cereals and 


vegetables 

High dietary fibre intakes ol 

Polyphosphates. us as 
additives 

Ethylene diamine tetr 
(EDTA), used in f 
processing 

TVP (textured vegetable — 
protein) products eaten I0 
excess 

Supplementation with zinc 

required in all above 


a-acetate 
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Functions 
Growth 
Insulin activity 
ele, itami 
ik ‘te vitamin A from liver 
adreroem Of pituitary, 
lees Ovaries and testes 
pment of skeleton, 
. Ous System and brain 
8rowing foetus 


aintaining h 
ealthy li 
function hy liver 


Deficiency Symptoms 


Eczema 

of face nd 

FF a 

air loss hands 


Mental apathy 


fi . 
eae 'N reproductive organs, 
Tticularly testes 
Retire growth rate 
Bee red mental development 
oe “Natal depression 
genital abnormalities in 
new-born 
ios of sense of taste 
ne Of sense of smell 
3 ite spots on nails 
Ica-eating of dirt and 
Strange substances by 
children 
Susceptibility to infections 


Recommended Daily Intakes 


Should be between 15 and 
20mg zinc but see separate 


entry. 


Treatin, 


Deficiency 


In man. gives rise to condition 
characterized by lack of 
physical, mental and sexual 
developments. Can be 
reversed in pre-puberty girls 
and boys with increased zinc 
intakes. 

Causes also growth failure, 
impaired sense of taste, poor 
appetite, all of which are 
reversed with zinc treatment. 


Deficiency 


Has caused impotence in men 
on long-term kidney dialysis. 


Causes acrodermatitis 
enteropathica, a rare skin 
disease of infancy. 


Therapeutic Uses 


Treating acne, eczema. 
psoriasis, rosacea 

Prevention and treatment of 
prostate problems 

Treating mild mental 
complaints 

Decreasing blood fat levels 

Supplementing schizophrenics 

Supplementing hyperactive 
children 

Treating the common | 

with zinc gluconate in 


suckable preparations 
ig anorexia nervosa 


on cold 
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Effects of Excess Oral Zinc 


: ily 
Toxic effects of supplementary oral zinc at intakes up to ! 50meé oy 


irritation 
have not been reported. Very high doses may cause mild gastric irritatt 
and vomiting. 


Ic 
zirconium, chemical symbol Zr with an atomic weight of 9! ee 
in the mineral zircon and has an abundance in the earth's crust 
per cent. Zircon is present in all human tissues and organs whic inthe 
between 0.01 and 0.06yg per g fresh tissue. It is often concentra 
fat (18.7yg per g). lly provide 

Meat, dairy products, vegetables, cereal grains and nuts gener in fruits 
1 to 3yug zirconium per g fresh weight. Lower levels are prese 
and seafoods. UK diets provide 20 to 80ug per day- resence 

There are few studies on the metabolism in the human body. Its F jsnone 
inblood and tissue indicates that it is absorbed from the diet. Ther wen 
detected in urine so secretion is mainly via the intestine. # 
injection. most of the zirconium accumulates in the bone. ethet 
: Zirconium salts have a low order of toxicity for rats and mice ater 
injected or given orally. When the mineral was fed in the drinking mice 
(Sug per ml) for life. there were no adverse effects On growth © vlatio" 
Bae there was a small reduction in survival time. There WaS noaccy : out 
in the tissue when given by this route. A similar experiment as other 


on rats caused increased copper levels in the liver and kidneys u 
abnormalities were seen. 
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